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The purpose of this study was to examine the emergence of convergent intraverbals
through prerequisite skills training identified by Sundberg and Sundberg (2011) and assessed by
DeSouza and colleagues (2019). Further, the study explored the emergence of convergent
intraverbals amongst individuals with Autism Spectrum Disorder (ASD) through several
variations of prerequisite skills training and to determine if fewer than all four prerequisite skills
could facilitate the emergence of convergent intraverbals. Two children, ages 13 to 15 years old,
participated in the study, which took place at a university-based school psychology services
clinic in the Southeastern United States. Results suggest the sequence of prerequisite skills
training identified by previous literature can facilitate the emergence of convergent intraverbals
in individuals diagnosed with ASD. However, based on the results of the study, there is little
evidence to support the notion that training these prerequisite skills in a varying sequence can
facilitate the emergence of convergent intraverbals. Overall, the findings of this study revealed
several implications about facilitating the emergence of convergent intraverbals with individuals
with ASD. Limitations to this study as well as recommendations for future research in this area
are discussed.
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CHAPTER I
INTRODUCTION
Language and communication skills has long been viewed as one of the more complex
skills developed by humans. Over the years, several theories have been developed to help try to
explain the phenomenon of language development. Of the theories of language development, the
most commonly observed approach to language development and communication skills seen in
the literature is Burrhis Frederic (B.F.) Skinner’s theory of verbal behavior (DeSouza et al.,
2019). Rooted in pure behavioral principles, Skinner published Verbal Behavior (1957) to
define what verbal behavior is and identify several key skills verbal behavior consists of, known
as verbal operants. Skinner’s Verbal Behavior (1957) defines verbal behavior as any response or
behavior that is reinforced through the mediation of another person’s behavior.
Skinner also identified four primary verbal operants, which are the individual behaviors
assumed to make up the overall theory of verbal behavior. The four elementary verbal operants
include mands, echoics, tacts, and intraverbals. Skinner (1957) isolated these verbal operants
based on their functional relations between a response and specific independent variables. The
independent variables which are hypothesized to control one’s responses include motivating
operations, antecedent stimuli, and the events following the response. These independent
variables are thought to strengthen or weaken the probability of an individual responding in the
future (Skinner, 1957). For example, if a child is experiencing thirst and notices a cup of water
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sitting on a table within sight and emits the response “Water,” it can be suggested the child is
requesting for the water due to the current deprivation of water.
Although a large portion of humans communicate through vocal speech, it is important to
note Skinner (1957) suggested humans can engage in verbal behaviors through other
topographies of communication (e.g., sign language, the Picture Exchange Communication
System (PECS; Bondy & Frost, 1994), and the use of Augmentative and Alternative
Communication devices (Plavnick & Vitale, 2016). This suggestion is important for researchers
to consider when testing effective strategies to increase verbal behaviors of individuals,
especially due to a relatively large population of individuals who display with the inability to
produce vocal speech and for those who currently have not acquired the skill of vocal speech.
In addition to Skinner’s description of verbal behavior, Verbal Behavior (1957) focuses
on defining the foundation of verbal behavior, which is suggested to be the functional analysis.
The use of functional analyses allows practitioners and researchers to understand the function of
specific verbal behaviors and predict when specific verbal behaviors are more likely to occur
(Skinner, 1957). Skinner (1957) identified four primary variables one can manipulate as an
experimental condition to analyze the function of an individual’s response. These four
independent variables include the operant conditioning which occur following verbal behavior,
stimulus control over stimuli within the environment, motivating operations, and aversive
stimulus control. Recently, several researchers have conducted functional analyses to attempt to
determine the function of specific verbal behaviors (e.g., Lerman et al., 2005; Normand et al.,
2011). These studies yielded results consistent with Skinner’s assumptions noted in Verbal
Behavior (1957), suggesting the manipulation of the four independent variables allow
researchers to evoke specific verbal behaviors and understand the function of verbal behaviors.
2

Although verbal behavior is used to define all responding behaviors individuals engage in
as a listener, Skinner (1957) categorizes specific responses into what are known as verbal
operants based on the function a response is maintained by. The four primary verbal operants
outlined by Skinner (1957) include mands, echoics, tacts, and intraverbals. Each of these verbal
operants are different behaviors that are evoked for different reasons. The mand is defined as a
verbal operant in which the response is reinforced by a characteristic consequence and is
therefore under functional control of relevant conditions of deprivation or aversive stimulation
(Skinner, 1957). Mands are observed to be the most researched verbal operant in the literature
(DeSouza, Akers, & Fisher, 2017), and various strategies have been tested and are suggested to
be effective for increasing mand behaviors. Echoic behaviors allow a learner to replicate verbal
stimuli presented (echoing what is said by another person) and are suggested to be imperative for
increasing other verbal behaviors and have been used as a strategy to increase other verbal
behaviors (e.g., Cividini-Motta, Scharrer, & Ahearn, 2017; Ingvarsson & Hollobaugh, 2011;
Ingvarsson & Le, 2011; Shillingsburg, Frampton, Cleveland, & Cariveau, 2017; Watkins, PackTexiera, & Howard, 1989). Tact behaviors are defined as an individual responding under the
control of a nonverbal discriminative stimulus, which produces nonspecific conditioned
reinforcement, such as providing generic praise (e.g., “Good job!”) or access to the child’s
preferred item, in which the child did not specifically request for (Skinner, 1957). Similar to the
aforementioned verbal operants, researchers have assessed various intervention strategies to
increase tact behaviors amongst individuals, of which the majority found positive results (e.g.,
Carbone et al., 2006; Ferris & Fabrizio, 2009; Grow, Kodak, & Clements, 2017; Leaf et al.,
2016; Leaf et al., 2017; Pérez-González, Pastor, & Carnerero, 2014; Turan, Moroz, & Croteau,
2012).
3

The fourth, and arguably most complex, verbal operant identified by Skinner (1957) is
the intraverbal. Intraverbal behaviors are defined as responses under the control of several
factors including a dissimilar antecedent stimulus and nonspecific conditioned reinforcement
(Skinner, 1957). Intraverbals are also considered to have no point-to-point correspondence to an
antecedent verbal stimulus (Carr & Miguel, 2013; Sundberg, 2007). For example, intraverbals
involve explaining, discussing, or describing an item or situation (e.g., a child responding with
“Dog”) that was presented by an antecedent verbal discriminative stimulus (e.g., “What animal
makes the sound “Woof”?”). Intraverbal behaviors can range from simple to complex
interactions and can be observed in much of our daily interactions. Similar to the other primary
verbal operants, intraverbals involve either a single antecedent verbal stimulus that evokes
multiple responses or multiple antecedent stimuli that evokes a single response (Skinner, 1957).
Depending on the number of antecedent verbal stimuli presented, an intraverbal can be
considered to be under either divergent or convergent control (Michael, Sundberg, & Palmer,
2011).
Intraverbals under divergent control are defined as an antecedent verbal stimulus that has
the potential to evoke multiple responses by the learner (Michael, Sundberg, & Palmer, 2011).
Divergent intraverbals are considered to be simple in nature and observed in the majority of our
daily interactions with peers (e.g., A child listing names of fruits after being asked to name some
fruits). From a research aspect, the majority of research focusing on intraverbal behaviors are
concerned with intraverbals under divergent control (DeSouza et al., 2017). Similar to previous
literature examining the other three primary verbal operants, most, if not all, of the research
focusing on increasing divergent intraverbal behaviors have used behavior analytic strategies to
increase the acquisition of these behaviors in individuals. A popular tactic observed in previous
4

studies aiming to increase divergent intraverbals includes the use of transfer-of-stimulus-control
procedures using various prompting strategies to increase these particular behaviors (e.g.,
Emmick, Cihon, & Eshleman, 2010; Goldsmith, LeBlanc, & Sautter, 2007; Ingvarsson &
Hollobaugh, 2010; Vedora & Conant, 2015). Overall, based on the results of these studies, the
use of transfer-of-stimulus-control procedures is suggested to be effective for increasing
divergent intraverbals in individuals.
In contrast to intraverbals under divergent control, convergent intraverbals are defined as
antecedent verbal stimuli consisting of multiple stimuli the listener is required to discriminate,
which results in a single response (Michael, Palmer, & Sundberg, 2011). For example, a child
responding with “Blueberry” to an antecedent verbal discriminative stimulus of “Name a fruit
that is blue”. The combination of multiple stimuli in a single antecedent stimulus is known as a
verbal conditional discrimination (VCD; Axe, 2008; Michael et al., 2011; Sundberg & Sundberg,
2011). In order for a listener to respond to intraverbals under convergent control, one must
acquire more advanced skills (Sundberg & Sundberg, 2011). Further, the acquisition of
responding to convergent intraverbals is suggested to be a crucial skill necessary for one’s ability
to function in daily interactions as well as to learn academic material (Partington & Bailey, 1993;
Sundberg & Michael, 2001). Unfortunately, only a few studies have examined strategies to
increase convergent intraverbals in individuals (e.g., Braam & Poling, 1983; DeSouza et al.,
2019; Kisamore, Karsten, & Mann, 2016; Kisamore, Karsten, Mann, & Conde, 2013). Of the
four studies published focusing on convergent intraverbals, three have focused on facilitating the
acquisition of convergent intraverbals in children with Autism Spectrum Disorder (ASD). These
studies aiming to facilitate the emergence and acquisition of convergent intraverbals in children
with ASD have important implications due to the characteristics individuals with ASD display.
5

ASD is characterized as a disability which often results in language and communication
delays (American Psychological Association, 2013). Typically developing children are
suggested to acquire the skills necessary to respond to intraverbals under convergent control
around the ages of three and four; however, individuals with ASD are suggested to have
difficulties acquiring the necessary skills to respond to convergent intraverbals due to a lack of
conditional stimulus control or stimulus overselectivity and the tendency to engage in rote or
echolalic behaviors (Lovaas, Koegel, & Schreibman, 1979; Walpole, Roscoe, & Dube, 2007;
Pollard, Betz, & Higbee, 2007; Sundberg & Sundberg, 2011). As a result, examining effective
strategies to facilitate the emergence of convergent intraverbal responding in children with ASD
deems itself important.
Unsurprisingly, there has been a sense of urgency for researchers to focus on testing
strategies to facilitate the emergence of convergent intraverbals in children with ASD in recent
literature. Amongst the few studies published in the literature focusing on convergent
intraverbals, Braam and Poling (1983) were the first to test the use of behavior analytic strategies
to increase these skills. Using textual-to-intraverbal transfer of stimulus control procedures,
Braam and Poling (1983) were successful in increasing convergent intraverbal responding in
children with developmental disabilities. Although Braam and Poling’s (1983) findings had
positive implications, researchers continued to find it difficult to overcome the restricted
stimulus control observed in children with ASD. Dube and McIlvane (1999) found an effective
strategy to help overcome the restricted stimulus control children with ASD display through the
use of differential observing response (DOR) procedures. Due to the effectiveness of DOR
procedures, Dube and McIlvane (1999) found using DOR procedures also overcame restricted
stimulus control. More recently, Kisamore and colleagues (2016) attempted using DOR
6

procedures in conjunction with trial-blocking procedures to increase convergent intraverbal
responding in children with ASD. Based on the results of Kisamore and colleagues’ (2016)
study, combining the use of DOR procedure with trial-blocking procedures was effective in
facilitating the emergence of convergent intraverbals in children with ASD.
Although Kisamore et al. (2016) found positive results in facilitating the emergence of
convergent intraverbal responding in children with ASD through the use of DOR and trialblocking procedures, Sundberg and Sundberg (2011) presented a hypothesis that may result in a
more direct way of teaching convergent intraverbals to children with ASD. Sundberg and
Sundberg (2011) identified four prerequisite skills that may play an important role in facilitating
the emergence of convergent intraverbals in children with ASD. Until recently, no studies have
tested training these prerequisite skills to children with ASD and measured if mastery of these
skills facilitated the emergence and acquisition of convergent intraverbals in children with ASD.
DeSouza and colleagues (2019) conducted a study aiming to facilitate the emergence of
convergent intraverbal responding in children with ASD by training the prerequisite skills
identified by Sundberg and Sundberg (2011) using progressive prompt delay procedures. Based
on the results of DeSouza and colleagues’ (2019) study, the researchers found training the
prerequisite skills did facilitate the overall emergence of convergent intraverbals in children with
ASD. Despite the researchers’ findings, several limitations presented themselves, including the
inability to confirm if training all of the prerequisite skills in a specific sequence directly
facilitated the emergence of convergent intraverbal responding as well as if the emergence of
convergent intraverbals was a result of mastering a single skill (DeSouza et al., 2019).
By conducting this study, the researcher aimed to replicate and extend previous literature
and identify an additional empirically-based strategy to facilitate the emergence of novel
7

convergent intraverbals in children with ASD and related disabilities. Additionally, the
researcher hoped the current study would provide further insight about whether training the
prerequisite skills (DeSouza, et al., 2019; Sundberg & Sundberg, 2011) in a specific sequence
facilitated the emergence of convergent intraverbals as well as if it was necessary to train all
prerequisite skills identified by Sundberg and Sundberg (2011) to facilitate the emergence of
convergent intraverbals. Overall, the findings do not support the notion that teaching
prerequisite skills in a different sequence nor teaching fewer than all four prerequisite skills can
facilitate the emergence of convergent intraverbals.
Research Questions
This study seeks to answer the following research questions.
Research Question #1: Do children with ASD or a related disability acquire novel
convergent intraverbals, following the training of prerequisite skills?
Research Question #2: Is it possible to facilitate the emergence of novel convergent
intraverbals in children with ASD or a related disability following the training of prerequisite
skills (Sundberg & Sundberg, 2011) in a different sequence than tested by DeSouza and
colleagues (2019)?
Research Question #3: Does the training of prerequisite skills (Sundberg & Sundberg,
2011) in a different sequence produce equivalent or quicker acquisition of novel convergent
intraverbals in children with ASD or a related disability relative to the results observed by
DeSouza et al (2019)?
Research Question #4: Can novel convergent intraverbals emerge in children with ASD
or a related disability through the training of fewer than four prerequisite skills than Sundberg
and Sundberg (2011) identified and tested by DeSouza and colleagues (2019)?
8

CHAPTER II
LITERATURE REVIEW
Verbal Behavior
Human language is arguably one of the most complex phenomena experienced in human
nature. From the use of vocal speech to the use of sign language or a communication device, the
topographies of language take many forms. In addition to the various topographies of
communication, the Linguistic Society of America suggests there are approximately 6,909
spoken languages around the world (Anderson, 2010). When considering the complexity of
language, it is important to understand the development of human language. Depending on the
theoretical orientation one tends to adopt, the development of language and communication of
human organisms is assumed to occur in a variety of ways.
In 1957, B. F. Skinner developed and described his theory of verbal behavior through his
work, Verbal Behavior. According to Verbal Behavior (1957), Skinner defines verbal behavior
as any response or behavior which is reinforced through the mediation of another person’s
behavior. Skinner’s Verbal Behavior (1957) is primarily concerned with individuals’ behaviors
as they relate to one’s language in contrast to the classic linguistics approach typically observed
in the verbal community (e.g., identifying words as they are in the dictionary). In addition to
Skinner’s definition of verbal behavior, Skinner isolated four verbal operants based on their
functional relations between a response and specific independent variables. The independent
variables in which Skinner identified to control an individual’s responses include motivating
9

operations, discriminative stimuli, and the consequent events following the response which either
strengthen or weaken the probability of future responding (Skinner, 1957).
The four elementary verbal operants Skinner (1957) developed and defined include
mands, echoics, tacts, and intraverbals. These primary verbal operants serve the purpose of
determining specific functions of responses individuals engage in. For example, the response
“cookie” may serve several different functions depending on the environment and learning
history of an individual. If a hungry child in a room identifies a cookie in the room and states
“cookie,” it may be suggested the child is requesting for the cookie in order to suppress the
hunger (e.g., mand). However, if a child is reading a book with their teacher and notices a
picture of a cookie on the page and says “cookie,” it may be suggested the child is simply
identifying and emitting a response based on a stimulus the child observed (e.g., tact). When a
child’s mother presents the word “Cat” and the child repeats the word “Cat” without a cat
currently present, this is known as an echoic. Finally, intraverbals can be identified as a child
presenting the word “Grape” following the child’s mother presenting the discriminative stimulus
of “Name a fruit that is purple”. Determining the function of a response an individual engages in
is especially beneficial for individuals who display delays in language, not only to assist in
understanding what the individual wants or needs, but also to identify the individual’s acquisition
of specific verbal operants.
An additional objective Skinner aimed to complete included the identification of specific
variables which can further describe an individual’s verbal behaviors. Within Verbal Behavior
(1957), Skinner identified several dependent variables regarding an individual’s response, some
of which include vocal behaviors, the probability and emission of a response, the energy level,
speed, repetition, and overall frequency. Based on the dependent variables Skinner identified, it
10

can be suggested researchers have the opportunity of not only determining the function of
responses, but also specific indicators of the response which may alter a future response
(Skinner, 1957).
It is important to note Skinner (1957) suggested verbal behavior can be identified as more
than typical vocal speech observed in everyday situations. Various topographies of
communication including gestures, sign language, the PECS (Bondy & Frost, 1994), and
communication devices are also considered verbal behavior (Plavnick & Vitale, 2016). As a
theory popularly applied with individuals with language delays, it is important to consider other
topographies of communication and identify how verbal operants are observed across these
untraditional forms of communication. Given this assumption, it is no surprise Skinner’s theory
of verbal behavior has a large presence in the literature. Of the theories of language
development, Skinner’s verbal behavior is typically the most prevalent theory observed in the
literature within applied research (DeSouza et al., 2017). The majority of the studies exploring
verbal behavior focus on identifying effective strategies to identify verbal operants across
communication topographies as well as strategies to increase repertoires of verbal operants.
Functional Analysis of Verbal Behavior
Part one of Skinner’s Verbal Behavior (1957) focuses on defining and describing the
foundation of verbal behavior, the functional analysis. At the core of verbal behavior, functional
analyses allow researchers and practitioners to understand verbal behavior in a “causal” analysis
in which one can predict the occurrence of specific responses and eventually produce or control
responses by altering the conditions of the environment under which the responses occur
(Skinner, 1957). Skinner discusses the importance of understanding verbal behavior from a
functional point of view because of the various reasons an individual may engage in a response.
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For instance, a single word response can simultaneously be under two to three different
functions, therefore understanding the environment and conditions in which certain responses
occur allow researchers and practitioners to understand the function of why an individual is
engaging in a particular response.
The functional analysis of verbal behavior considers the formal aspects of the response,
but the primary concern is with the environmental circumstances under which a particular
response topography occurs (Carroll & Hesse, 1987). Understanding the environmental
conditions in which specific responses occur can be difficult, therefore Skinner identified four
primary independent variables to manipulate as an experimental condition to determine the
function of a response (Skinner, 1957).
The first independent variable Skinner (1957) discussed is the operant conditioning
which occurs following verbal behavior. Manipulating the environment and either providing
reinforcement or punishment following a response can either strengthen or weaken future
responses from occurring. Secondly, Skinner identified stimulus control as an important
condition which can aid in predicting verbal behavior. Having stimulus control over stimuli
present in the environment allows an individual to predict whether in the presence of a specific
stimulus, a given response will most likely occur, which then typically leads to reinforcement of
the response--further strengthening future predictability of the response. Skinner also identified
the importance of motivating operations when attempting to identify the functions of verbal
behaviors. By manipulating the environment to create states of deprivation, determining the
function of a response can become apparent and can strengthen the probability of the individual
engaging in that response in the future. In contrast to the previous independent variables in
which the individual engages in a response to receive an item or attention, aversive control can
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also assist in determining the function of a verbal behavior. Verbal behaviors sometimes occur
as a function of avoiding or escaping environmental stimuli. Manipulating environmental
conditions to become aversive to an individual may result in a response that permits either
avoidance or escape from an environmental stimulus (Skinner, 1957).
Although Skinner described specific variables which can allow researchers to determine
the function of verbal behaviors in Verbal Behavior (1957), only recently have researchers
conducted experimental analyses to determine the empiricism of determining the function of
verbal behaviors using the variables Skinner discussed.
Lerman and colleagues (2005) conducted a study which aimed to determine the functions
of vocal speech in four children diagnosed with developmental disabilities. Prior to conducting
the functional analysis, researchers identified each participant’s preferred tangibles in which the
participant had the ability of emitting the target response. Following the identification of
preferred items, experimental conditions were conducted for mands, tacts, intraverbals, and
echoics. Each operant condition consisted of manipulating the environmental conditions in
hopes of evoking the target response. For example, during the mand test condition, participants
were deprived of their preferred item for 60 m prior to the session. At the start of the session, the
researcher would show the preferred item to the participant and then hide the item in the bag. If
the participant engaged in the target response, the researcher provided access to the preferred
item. Lerman and colleagues (2005) determined if the participant engaged in the target response
during each operant condition, it would be suggested the function was one of the four verbal
operants and the participant had acquired that particular verbal operant. Lerman et al. (2005)
also suggested if the child did not engage in the target response during a particular condition, it
could be assumed the participant had not acquired that verbal operant and that information
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should help guide intervention goals. Results suggest the procedures used to identify the
function of specific responses were reliable as well as beneficial for guiding future intervention
goals.
Most recently, a study conducted by Normand and colleagues (2011) aimed to conduct a
functional analysis following mand training procedures of sign language to confirm the
responses of the participants functioned as mands. Participants included three children too
young to develop vocal speech. Researchers implemented an intervention to teach informal sign
language to request for target items. Following the intervention, researchers conducted a
functional analysis to confirm the informal signs the participants were acquiring were
functioning as mands. Mand conditions were conducted where the participant was deprived of
the target item for 60 m prior to the session and when the session began the researcher would
present the item and then hide it in a bag. If the participant engaged in the target informal sign
language, the preferred item was provided to the participant and it was assumed the function of
the participant’s response was a mand. Tact and echoic conditions were also included in the
functional analysis to serve as extra control to confirm if the function of the child’s response was
a mand. Results of the study conducted by Normand et al. (2011) suggest the experimental
analyses procedures are not only reliable for confirming the function of a trained response, but
functional analyses are also able to be conducted with other topographies of communication.
Overview of Research of Primary Verbal Operants
Mands
Previous research focusing on mands have examined the implementation of mand
training in conjunction with various empirically based strategies. The majority of this research
has primarily investigated the manipulation of antecedents and consequences of the environment
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to increase mands in children. Some of these manipulations include altering the establishing
operation (EO) by providing access to positive reinforcement (e.g., Betz et al., 2011), and the
removal of aversive stimuli following the child engaging in a target mand (e.g., Chezan,
Drasgow, Martin, & Halle, 2016; Drasgow, Martin, Chezan, Wolfe, & Halle, 2016;
Shillingsburg, Powell, & Bowen, 2013). Additionally, other studies have used differential
reinforcement (e.g., Thomas, Lafasakis, & Sturmey, 2010) and video modeling (e.g., Plavnick &
Ferreri, 2011; Plavnick & Vitale, 2016) to increase mands in children with ASD.
As a result of mands primarily being evoked through the manipulation of the EO, a
prevalent area observed in the literature studying mands is noticed with researchers attempting to
conduct experimental conditions to determine effective strategies to teach mand to individuals
with language delays. A study conducted by Sweeney-Kerwin and colleagues (2007) attempted
to bring mands under pure control of solely a mand rather than multiple controls often observed
in verbal behavior. The researchers included two participants diagnosed with ASD in which had
verbal repertoires of approximately 100 words. A multiple baseline design was conducted across
items the participants had the ability to vocally request for. By presenting the item for the
participant to see and then hiding it, the researchers were able to then delay the duration before
the child would receive the item following manding for it. The purpose of delaying access to the
item following the mand was to ensure the response the participant was engaging in was a pure
mand. Based on the results of the study, Sweeney-Kerwin and colleagues (2007) were
effectively able to create an EO strong enough to determine if the mand was a pure mand.
Echoics
Engaging in echoic behaviors not only allows the learner to replicate verbal stimuli
presented, but also permits the use of strategies such as echoic training and echoic prompts to
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increase other verbal behaviors (Cividini-Motta, Scharrer, & Ahearn, 2017). Several studies
have suggested the importance of children developing echoic behaviors in order to indirectly
increase other verbal behaviors. For example, a study conducted by Kodak and Clements (2009)
demonstrated that implementing echoic training concurrently with mand and tact training can
produce an indirect increase in mand and tact behaviors in children, while also increasing echoic
behaviors. Further, studies aiming to increase intraverbal behaviors of children often
demonstrate the use of echoic prompts as an effective strategy to increase intraverbal repertoires
(e.g., Ingvarsson & Hollobaugh, 2011; Ingvarsson & Le, 2011; Shillingsburg, Frampton,
Cleveland, & Cariveau, 2017; Watkins, Pack-Texiera, & Howard, 1989).
Although numerous studies have suggested the importance of children acquiring echoic
repertoires as a means to increase other verbal operants, only three studies since 2001 have
investigated the effectiveness of intervention strategies, primarily focusing on increasing echoic
behaviors (DeSouza et al., 2017). Two studies examined the use of stimulus-stimulus pairing
procedures to increase vocalizations and then bring those vocalizations under the control of
echoic behaviors (Carroll & Klatt, 2008; Esch, Carr, & Michael 2005), and the third study
attempted to determine the effectiveness of using chaining procedures to increase echoic
repertoires (Tarbox, Madrid, Aguilar, Jacobo, & Schiff, 2009).
Esch and colleagues (2005) recruited three children between the ages of six to eight who
were diagnosed with ASD and displayed with room for improvement in verbal behaviors,
specifically echoics. The study contained two experiments to determine the effectiveness of
pairing procedures to bring vocalizations under echoic control. The first experiment conducted
aimed to determine the effectiveness of pairing vocalizations with direct reinforcement
procedures to eventually bring vocalizations under echoic control. The second experiment aimed
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to replicate the procedures conducted by Miguel and colleagues (2002) by determining the
positive effects of an increase in post-pairing vocalizations. During both experiments, the
participants did not display an increase in echoic behaviors through the use of pairing
procedures. Similar to Esch and colleagues (2005), a study conducted by Carroll and Klatt
(2008) implemented identical procedures but included two participants diagnosed with autism
under the age of three. Based on the results of the study, only one of the participant’s echoic
behaviors increased by using pairing procedures.
A study conducted by Tarbox et al. (2009) attempted to demonstrate the effectiveness of
using chaining procedures to increase echoic behaviors of two children with autism and one child
with developmental delays between the ages of three to seven. The researchers identified three
target echoics to practice with each participant and divided each word into separate parts in order
to build the skills necessary to increase each participant emitting the whole target word. Based
on the researchers’ results, the chaining procedures implemented increased each participant’s
echoic behaviors and their behaviors maintained following the withdrawal of the intervention.
Tacts
The tact is defined as a verbal response under the control of a nonverbal discriminative
stimulus, which produces nonspecific conditioned reinforcement (e.g., “Good job!”; Skinner,
1957). An example of a tact can be a child observing a bird flying in the sky (e.g., the nonverbal
stimulus), the child saying “bird” (e.g., the tact), followed by the child’s parent praising the child
for identifying the bird (e.g., nonspecific conditioned reinforcement). The primary distinction
between mands and tacts is related to the establishing operation and the consequence of the
behavior. Whereas mands occur under the control of the establishing operation, tacts occur
under the control of a nonverbal discriminative stimulus. Further, unlike mands which result in
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specific reinforcement (e.g., the item requested), tacts simply result in nonspecific conditioned
reinforcement (e.g., praise; Braam & Sundberg, 1991).
Previous literature, focusing on increasing tacts in children with ASD, have included the
use of different prompting strategies (e.g., Carbone et al., 2006; Leaf et al., 2016; PérezGonzález, Pastor, & Carnerero, 2014), error correction procedures (e.g., Ferris & Fabrizio, 2009;
Turan, Moroz, & Croteau, 2012), group and individual instructional feedback (e.g., Grow,
Kodak, & Clements, 2017; Leaf et al., 2017), and variations of reinforcement (e.g., Boudreau,
Vladescu, Kodak, Argott, & Kisamore, 2015; Majdalany, Wilder, Smeltz, & Lipschultz, 2016).
A study conducted by Majdalany et al. (2016) aimed to teach three children diagnosed
with autism to tact the shapes of countries through the use of three levels of reinforcement delay
for correct responses during discrete trial training. A multielement design with a baseline phase
were used to analyze data between the three levels of reinforcement delays. Using prompting
strategies to evoke the correct answer of the country the researcher presented to the participant,
participants would receive a preferred edible item for engaging in a correct response. Prompted
responses would result in verbal praise rather than the preferred edible. Following the
observation the participant was independently labeling the country without being prompted,
researchers began to delay the presentation of reinforcement by 6 s and eventually 12 s in order
to determine if delay of reinforcement has an effect on the acquisition of tact behaviors.
According to Majdalany and colleagues (2016) the results observed suggest delaying the
presentation of reinforcement for correct answers can be detrimental for a child acquiring and
maintaining tact repertoires, therefore it is suggested reinforcement remain at a 0 s delay when
attempting to teach an individual to tact.
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Intraverbals
The fourth of the elementary verbal operants are termed as intraverbals. Although
Skinner only dedicates a few pages to intraverbals in Verbal Behavior (1957), the definition and
behaviors specific to intraverbals have been characterized over time. Intraverbal behaviors are
defined as verbal responses under the control of (a) a topographically dissimilar antecedent
verbal stimulus and (b) nonspecific conditioned reinforcement (Skinner, 1957). Further,
intraverbals are characterized as a verbal response(s) with no point-to-point correspondence to an
antecedent verbal stimulus (Carr & Miguel, 2013; Sundberg, 2007). Point-to-point
correspondence refers to each unit (e.g., letter, phoneme) of a verbal stimulus controlling a unit
of the verbal response provided (Braam & Poling, 1983). Similar to the other elementary verbal
operants, the antecedent verbal stimulus is not sufficient to evoke a verbal response from an
individual, rather intraverbals are considered to be under the control of a single or multiple
antecedent stimulus, including a verbal stimulus, motivational variables, and ultimately requires
individuals to have a history of learning (Palmer, 2014; Stauch, LaLonde, Plavnick, Savana Bak,
& Gatewood, 2017).
Intraverbals range from simple to complex interactions, which can be observed in much
of our daily interactions with peers, (e.g., conversations, songs, stories, etc.) as well as in most
academic skills (e.g., reciting the alphabet, counting, or responding to questions like “What is
three plus three?”). Similar to most verbal behaviors, intraverbal behaviors are typically under
the control of multiple antecedent stimuli, in which Skinner (1957) described as either involving
(a) a single variable functioning to occasion more than one response; or (b) more than one single
variable controlling the strength of a single response. Skinner (1957) outlines the role of two
types of multiple causation on verbal behaviors, which have since then been termed as divergent
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and convergent multiple control and heavily influence intraverbal behaviors (Michael, Palmer, &
Sundberg, 2011).
Divergent control. As defined by Michael and colleagues (2011), divergent control is the
production of multiple responses from an individual following the presentation of a single
antecedent stimulus and are typically known as simple intraverbals and can be observed in
numerous daily interactions. Additionally, the antecedent stimulus strengthens an individual’s
response contingent upon the content of the antecedent stimulus. For example, a response under
divergent control would be the reinforcement of a child’s response, “Apple, banana, and
oranges” (e.g., the intraverbal response, which does not match the antecedent verbal stimulus)
following the presentation of the child’s parent saying, “Name some fruits.” (e.g., the antecedent
verbal stimulus). The response “Apple, banana, and oranges.” is under the control of the
antecedent stimulus of “…fruits”, which is then reinforced to increase responding in the future.
Although intraverbals are observed to be the least researched verbal operant in the literature,
research examining effective strategies to increase divergent intraverbals with individuals
constitutes virtually all of the intraverbal research (DeSouza et al., 2017).
Studies focusing primarily on divergent intraverbals have incorporated the use of
behavior analytic strategies to increase accurate responding of divergent intraverbals with
individuals. Much of the research examining strategies to increase accurate responding of
intraverbals under divergent control in individuals have used transfer-of-stimulus-control
procedures, which include the use of echoic, tact, or textual prompts (e.g., Braam & Poling,
1983; Emmick, Cihon, & Eshleman, 2010; Finkel & Williams, 2001; Goldsmith, LeBlanc, &
Sautter, 2007; Ingvarsson, Cammilleri, & Macias, 2012; Ingvarsson & Hollobaugh, 2010;
Ingvarsson & Le, 2011; Ingvarsson, Tiger, Hanley, & Stephenson, 2007; Luciano, 1986; Miguel,
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Petursdottir, & Carr, 2005; Partington & Bailey, 1993; Sundberg & Sundberg, 1990; Sundberg,
San Juan, Dawdy, & Arguelles, 1990; Vedora & Conant, 2015; Vedora, Meunier, & Mackay,
2009; Vignes, 2007; Watkins, Pack-Teixteira, & Howard, 1989). Other studies examining
strategies to increase accurate responding have used the manipulation of antecedent events (e.g.,
Humphreys, Polick, Howk, Thaxton, & Ivancic, 2013); the manipulation of consequences (e.g.,
Mason, Davis, & Andrews, 2015); the use of blocked trials (e.g., Haggar, Ingvarsson, & Braun,
2017); and the effects of tact and listener training on divergent intraverbal responding (e.g.,
Cihon et al., 2017; Dixon et al., 2017; Grannan & Rehfeldt, 2012; Kodak & Paden, 2015;
Shillingsburg et al., 2018; Vallinger-Brown & Rosales, 2014).
Convergent control. The second type of control Skinner (1957) describes is one where an
individual’s response is under the control of multiple antecedent stimuli, which influences the
strength of a single response. This particular type of control has been termed as convergent
control (Michael, Palmer, & Sundberg, 2011). Intraverbals under convergent control are known
to involve two types of discriminations, conditional discriminations (VCD; Axe, 2008; Michael et
al., 2011; Sundberg & Sundberg, 2011) and compound discriminations (Eikeseth & Smith,
2013). The process in which multiple components of an antecedent stimulus converge to evoke
an appropriate response is known as developing verbal conditional discriminations (Axe, 2008;
Michael et al., 2011; Sundberg & Sundberg, 2011). Compound discriminations are similar to
those conditional discriminations; however, compound discriminations consist of separating each
individual stimulus combined in the conditional discrimination and presenting each stimulus as
an individual presentation (Eikeseth & Smith, 2013). Engaging in responses under convergent
control requires an individual to acquire more advanced skills, specifically a history of learning
(Sundberg & Sundberg, 2011). For example, the response, “Apple” would be reinforced
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following the presentation of the antecedent stimulus of “Tell me a red fruit.” The presentation
of the antecedent stimulus “Tell me a red fruit” requires the individual to discriminate between
both stimuli present “Red” and “Fruit”. Similar to divergent intraverbals, which requires an
individual to understand and recall information regarding a single antecedent stimulus,
intraverbals under convergent control require an individual to understand and recall information
about multiple stimuli, naturally making the acquisition of convergent intraverbal repertoires
more difficult.
Despite the complex nature of convergent intraverbals, the acquisition of convergent
intraverbals is suggested to be a crucial skill necessary for an individual’s ability to function in
daily situations and learn academic material (Partington & Bailey, 1993; Sundberg & Michael,
2001). Unfortunately, research examining strategies to teach individuals to appropriately
respond to intraverbals under convergent control has only recently become a new line of
investigation for researchers. In fact, only four studies can be identified in the literature as
investigating intervention strategies to effectively facilitate the emergence of convergent
intraverbals in individuals (Braam & Poling, 1983; DeSouza, Fisher, Rodriguez, 2019;
Kisamore, Karsten, & Mann, 2016; Kisamore, Karsten, Mann, & Conde, 2013). Of the four
studies identified examining increasing convergent intraverbals, three of the articles primarily
focus on increasing convergent intraverbal repertoires with children diagnosed with ASD.
Children with ASD are a prominent population of individuals verbal behavior research focuses
on due to the nature of the disability and delays in communication (Sundberg & Michael, 2001).
While individuals with ASD may display room for improvement in all areas of verbal behavior,
arguably one of the most significant delays in communication displayed by individuals with
ASD is in the area of intraverbal behaviors (Sundberg & Michael, 2001).
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Intraverbals and ASD
Although engaging in intraverbal behaviors may seem effortless for typically developing
individuals and is a skill that emerges around the ages of 3 and 4, previous research suggests
children with ASD often display difficulties acquiring functional intraverbal repertoires and
engaging in intraverbal behaviors due to lack of conditional stimulus control over intraverbal
behaviors (Sundberg & Sundberg, 2011). Further, research suggests children with ASD present
with more difficulty particularly with acquiring and engaging in intraverbal behaviors under
convergent control due to characteristics associated with ASD such as stimulus overselectivity
and rote or echolalic responding (Lovaas et al., 1979; Walpole, Roscoe, & Dube, 2007; Pollard et
al., 2007).
Individuals with ASD are often observed to display stimulus overselectivity, or restricted
stimulus control, suggesting when presented with an antecedent compound verbal stimulus,
individuals with ASD will typically provide a response based on a single feature of the
compound stimulus (Kogel & Wilhelm, 1973; Sundberg & Sundberg, 2011). In terms of
intraverbals under convergent control, the characteristic of stimulus overselectivity observed in
individuals with ASD makes it difficult for those individuals to acquire the skills necessary to
discriminate between the multiple stimuli presented in the antecedent verbal stimulus and
provide an accurate response. In addition to stimulus overselectivity, individuals with ASD
often engaged in rote or echolalic behaviors, which also impede their ability to appropriately
respond to intraverbals under convergent control (Sundberg & Sundberg, 2011). As a result of
these characteristics typically displayed by individuals with ASD, it is important to identify
effective strategies to prevent stimulus overselectivity and echolalic behaviors from impeding
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one’s ability to acquire the skills necessary to appropriately respond to intraverbals under
convergent control.
Improving convergent intraverbal repertoires of children with ASD is important for a
variety of reasons; however, arguably the most important reasons include an individual’s ability
to gain valuable classroom instruction and fully participating in everyday social interactions
(Haggar, Ingvarsson, & Braun, 2018). Therefore, recent research has placed an emphasis on
identifying the causes of delayed convergent intraverbal repertoires and effective strategies to
improve convergent intraverbal repertoires for individuals with ASD. Despite implications of
individuals developing functional convergent intraverbal repertoires, a review conducted by
DeSouza and colleagues (2017) found intraverbal research to be the second least researched area
out of the four elementary verbal operants. Of the research that has been conducted examining
intraverbals and facilitating the emergence of intraverbal repertoires amongst children with ASD,
only four studies have examined multiply controlled intraverbals, or convergent intraverbals. As
a result, there is a necessity for further investigating the effects of implementing intervention
strategies to facilitate the emergence and acquisition of convergent intraverbal repertoires with
children, specifically the target population of children with ASD.
Several studies have been conducted examining the effects of implementing intervention
strategies to increase accurate responding of intraverbals that are multiply controlled. Braam and
Poling (1983) are considered to be the first to investigate the use of behavior analytic tactics to
teach the skill of accurately responding to multiply controlled intraverbals with two individuals
with developmental disabilities. In their seminal study, Braam and Poling (1983) posed several
research questions and executed several experiments based on those research questions. The first
two experiments conducted aimed to increase appropriate intraverbal responding to antecedent
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verbal stimuli under divergent control using textual-to-intraverbal transfer of stimulus control
procedures and textual-to-intraverbal transfer of stimulus control procedures in conjunction with
delayed prompting procedures, both using differential reinforcement procedures. Based on the
results of the two experiments, the authors were able to suggest the use of textual-to-intraverbal
transfer of stimulus control procedures in conjunction with delayed prompting procedures can be
an effective strategy to increase intraverbal responding of antecedent verbal stimuli containing a
single stimulus.
Although the skill of accurately responding to intraverbals under divergent control is a
fundamental skill for individuals to acquire and maintain, Braam and Poling (1983) also outlined
the importance for individuals to also acquire the skill of responding to more complex
intraverbals, which involve conditional discriminations. The third experiment conducted by
Braam and Poling (1983) investigated the use of textual-to-intraverbal transfer of stimulus
control procedures with differential reinforcement to train individuals with developmental
disabilities to manually sign intraverbal behaviors under multiple control, or convergent control.
The authors established five classes of stimuli (e.g., School Things, Home Things, School
People, Home People, Do Home, and Do School) to develop conditional discriminations to
present as antecedent verbal stimuli (e.g., “Name things at school.”). Training procedures were
then implemented, which entailed the researchers manually signing the antecedent verbal
stimulus and allowing the participant 10 s to respond using signing before providing a textual
prompt (e.g., a word flashcard). If the participant signed the correct response without being
prompted, the researcher provided descriptive praise under a FR 1 schedule. Reinforcement
under a frequency ratio schedule of one (FR1) means the participant received descriptive praise
every time the participant signed the correct response without being prompted. The results of
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Braam and Poling’s (1983) third experiment extended the findings of the first two experiments
conducted, where the use of textual-to-intraverbal transfer of stimulus control procedures
effectively increased accurate intraverbal responding of antecedent verbal stimuli under multiple
control.
Although Braam and Poling’s (1983) findings are hopeful for the line of research
investigating strategies to increase intraverbal responding under convergent control, not all
intervention strategies generalize to other individuals with ASD. A common obstacle
researchers face while teaching verbal behaviors, particularly convergent intraverbals, to
individuals with ASD and related disabilities is the restricted stimulus control these particular
individuals display. This restricted stimulus control displayed by individuals with ASD impedes
one’s ability to provide accurate responses to antecedent verbal stimuli due to a limited range
and inability to identify the relevant antecedent stimuli presented to them (Litrownik, McInnis,
Wetzel-Pritchard, & Filipelli, 1978). Overcoming the restricted stimulus control observed in
individuals with ASD is a significant factor when teaching verbal behaviors; however, several
studies have attempted to combat against restricted stimulus control through the use of DOR
(Dube & McIlvane, 1999).
The DOR procedure is designed to require an individual to respond differentially to each
relevant stimuli or stimulus components presented in the antecedent verbal stimulus, which is
suggested to increase the probability of optimal stimulus control. Several studies have
investigated the effects of using DOR procedures during conditional discrimination training to
increase the probability of optimal stimulus control using differential reinforcement with error
correction and trial blocking (e.g., Saunders & Spradlin, 1990), and delayed matching-to-sample
tasks (e.g., Dube & McIlvane, 1999; Gutowski et al., 1995). Based on the results of these
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studies, the use of DOR procedures was effective in diminishing restricted stimulus control and
allowed for individuals to optimize their stimulus control. As a result of the positive outcomes
observed in the studies using DOR procedures during conditional discrimination training, two
studies conducted by Kisamore and colleagues (2013; 2016) were conducted using DOR
procedures with intraverbal training to increase accurate intraverbal responding.
Kisamore et al. (2013) investigated the effectiveness of using DOR procedures in
conjunction with echoic prompting and differential reinforcement to increase intraverbal
responding under divergent control in typically developing preschool children. Using DOR
procedures, Kisamore and colleagues (2013) required the participants of the study to repeat the
antecedent verbal stimulus presented to them prior to providing a response (e.g., “Name the
opposite of tall.”). Kisamore and colleagues’ (2013) objective for requiring the participants to
repeat the antecedent verbal stimulus prior to providing a response was to determine if a
participant repeats the antecedent verbal stimulus more often, if that leads to a higher percentage
of accurate responding to the divergent intraverbals. Based on the results of the study, Kisamore
et al. (2013) found the more a participant emitted a DOR independently or with prompting, the
more the participant provided an accurate response.
Due to the suggested effectiveness of using DOR procedures to increase accurate
responding of intraverbals under divergent control (Kisamore et al., 2013), the inquisition of
investigating the use of DOR procedures to increase accurate responding of intraverbals under
convergent control as well presents itself naturally. A follow-up study conducted by Kisamore,
Karsten, and Mann (2016) aimed to compare the effects of trial-and-error training, DOR
procedures, and DOR plus trial-blocking procedures to teach intraverbal responding under
convergent control (e.g., “Name a fruit that is red.”) to children diagnosed with ASD. During
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trial-and-error training, the researcher would present the antecedent verbal stimulus and allow
the participant 5 s to provide a response. If the participant provided a correct response, praise
was provided and the next verbal stimulus was presented. If the participant provided an incorrect
response, did not respond, or 5 s had elapsed, the researcher would provide an echoic prompt of
the correct response, repeat the verbal stimulus, and require the participant to provide the correct
response. During DOR procedures, the researcher would present the antecedent verbal stimulus,
tell the participant to repeat certain parts of the verbal stimulus (e.g., “Fruit” and “red”), then
allow the participant 5 s to provide a response. If a participant had not met criteria for mastery,
DOR plus trial-blocking procedures were then implemented. During DOR plus trial-blocking
procedures, the researcher would present 20 verbal stimuli consecutively for each target and then
systematically fade to irregular block sizes (Kisamore et al., 2016).
Results of the study conducted by Kisamore and colleagues (2016) showed all
participants were able to acquire convergent intraverbals through the use of trial-and-error
training, DOR procedures, and DOR plus trial-blocking procedures. Further, Braam and Poling
(1983) yield results suggesting the training procedures implemented are effective for increasing
accuracy of convergent intraverbal responding. Although both studies resulted in an increase in
convergent intraverbal responding, the studies were conducted in controlled settings and used
direct training methods to increase convergent intraverbal responding. Children spend the
majority of their time in settings (e.g., educational and social) where they are routinely asked to
produce novel, multiply controlled intraverbals without receiving direct training for those
particular intraverbal responses. In fact, children are presented with such a high frequency of
novel convergent intraverbals on a daily basis it would be impractical to conduct trainings for
every intraverbal response a child may be presented with during everyday interactions. In
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addition to the unrealistic goal of training responses to every novel convergent intraverbal a child
may be presented with on a daily basis, children diagnosed with ASD who display with language
delays require intensive intervention services, which typically last for prolonged periods of time
(LeBlanc, Esch, Sidener, & Firth, 2006; Roane, Fisher, & Carr, 2016). Therefore, a more
attainable goal for researchers investigating convergent intraverbals may be to identify the
specific variables or skills necessary for a child to acquire that facilitate the emergence of
convergent intraverbal responding and teach those particular skills in early intervention
programs.
Sundberg and Sundberg (2011) identified several prerequisite skills that may facilitate the
acquisition of convergent intraverbals. The first skill identified is the mastery of tact and listener
repertoires when teaching a set of stimuli (e.g., fruits, vegetables, red, yellow). According to
Sundberg and Sundberg (2011), the tact and listener repertoires should be well established,
discriminated, and generalized in child’s repertoire. Second, the child should have the repertoire
to emit each target stimulus when presented with an antecedent verbal stimulus under divergent
control (e.g., “Tell me some fruits” or “Tell me some vegetables”). Lastly, the child should have
the ability to provide a correct response as a listener when the target stimulus involves multiple
control (e.g., “Point to the fruit that is red” or “Point to the vegetable that is red”).
Until recently, no studies have tested Sundberg and Sundberg’s (2011) hypothesis on
whether the acquisition of these four prerequisite skills facilitate the emergence of convergent
intraverbals. DeSouza and colleagues (2019) recently conducted a study testing Sundberg and
Sundberg’s (2011) hypothesis and taught the identified prerequisite skills to children with ASD
and measured the acquisition and emergence of novel convergent intraverbals following the
mastery of each skill. DeSouza et al. (2019) recruited four children diagnosed with ASD who
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displayed language delays to teach the prerequisite skills identified by Sundberg and Sundberg
(2011) and measured the acquisition of convergent intraverbal responding with each participant.
The prerequisite skills were divided into four training phases including Multiple-Tact, MultipleListener, Intraverbal Categorization, and Listener Compound Discrimination. Additionally,
convergent intraverbal probes were conducted prior to and following the mastery of each skill to
help determine if teaching a specific skill led to higher percentages of convergent intraverbal
responding. Two sets of novel stimuli were established prior to beginning the study, which were
determined by conducting a series of intraverbal pretests to ensure the stimuli selected were
novel to each participant. Using a progressive prompt delay, training procedures of each skill
were implemented until the participants responded with 92% or more correct intraverbal
responses. In addition to the primary dependent variable of percentage of accurate convergent
intraverbal responding, DeSouza and colleagues (2019) also measured how often a participant
emitted a DOR (e.g., repeating the antecedent verbal stimulus following the researcher
presenting it); however, it is important to note DOR procedures were not directly implemented.
Through the use of a multiple-probe design (Horner & Baer, 1978) with both
nonconcurrent (across participants) and concurrent (across sets of stimuli) components, DeSouza
et al. (2019) were able to evaluate the effects of training each prerequisite skill on the emergence
of convergent intraverbals. Based on the results of the across-participant comparison, three out
of the four participants showed a steady increase in correct responding of convergent intraverbals
through the succession of training each prerequisite skill. However, all four participants met
mastery criteria following the mastery of Listener Compound Discrimination. In terms of the
results of the within-participant analysis, similar outcomes occurred. Three out of the four
participants provided more correct responses to the convergent intraverbals at a quicker rate in
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the second set of stimuli than they did in the first set of novel stimuli. Overall, all four
participants met mastery levels and convergent intraverbals emerged following Listener
Compound Discrimination training; therefore, it can be suggested the training of these four skills
can facilitate the emergence of novel convergent intraverbal behavior in children with ASD
(DeSouza et al., 2019).
Despite the recent progress research investigating verbal behaviors has made, specifically
in regard to intraverbal behaviors under convergent control, there is still room to replicate and
extend procedures to establish empirical strategies to increase intraverbal repertoires in
individuals with ASD who display with language delays. Further, although the recent findings
from DeSouza and colleagues (2019) are positive, establishing effective strategies to increase
convergent intraverbal repertoires in children with ASD still requires attention from the behavior
analytic community. Additionally, while DeSouza and colleagues’ (2019) findings are a step in
the right direction for determining more naturalistic strategies to increase convergent intraverbal
repertoires, the authors mention several limitations of their study primarily regarding the
prerequisite skills trained and the training sequence of each prerequisite skill.
Current Study
Research on intraverbals, specifically convergent intraverbals, is starting to become a
more robust line of research and strides are being made to establish more empirically-based
strategies to increase convergent intraverbal repertoires of children with ASD. However, based
on the minimal research currently published, there are gaps in the literature, specifically in regard
to methods that can increase convergent intraverbal repertoires of children with ASD. The
current study aims to address these gaps in the literature extend the findings of previous research.
Of specific interest is the training of the prerequisite skills identified by Sundberg and Sundberg
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(2011) and tested by DeSouza and colleagues (2019) to facilitate the emergence of convergent
intraverbals with children with ASD.
In terms of the current study, the investigation of effective methods to increase
convergent intraverbals in children with ASD was chosen due to a variety of reasons based upon
previous literature. Individuals diagnosed with ASD are naturally prone to display room for
improvement with their language and communication skills due to the characteristics of the
disability. Delays in language impose numerous implications on an individual’s life ranging
from the inability to learn new skills in an educational setting to functioning in daily situations
(Sundberg & Michael, 2001). Of these language delays, arguably the most important, yet most
difficult, skill to acquire are intraverbal behaviors. The acquisition of intraverbal behaviors are
crucial because the majority of our daily interactions involve intraverbals, and much of those
intraverbals are novel and complex.
In addition to the nature of ASD and the language delays, there is currently a lack of
literature examining the verbal operant intraverbals, specifically convergent intraverbals
(DeSouza et al., 2017). Of the research currently available, there is still a need for research to be
conducted investigating effective strategies to increase convergent intraverbal repertoires in
children with ASD. The three studies conducted investigating strategies to teach convergent
intraverbals to children with disabilities have primarily focused on using behavior analytic
methods to increase accurate responding of convergent intraverbals (e.g., Braam & Poling, 1983;
DeSouza et al., 2019; Kisamore et al., 2016).
The most recent of the studies investigated training several hypothesized prerequisite
skills to measure the emergence of convergent intraverbals in children with ASD (DeSouza et al.,
2019). Although DeSouza and colleagues’ (2019) results were positive, there are several
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limitations of the study. Of the noted limitations, potentially the most important is in regard to
the difficulty of confirming if the specific sequence of skills they trained their participants was
the most efficient and effective sequence to facilitate the emergence of convergent intraverbals.
With each participant, the emergence of convergent intraverbals was observed following the
mastery of listener skills. Therefore, it may be possible training the prerequisite skills in a
different sequence can lead to quicker acquisition of convergent intraverbals or a training with
only a few of the skills can lead to quicker acquisition of convergent intraverbals. In summation,
due to the delays in language displayed by individuals with ASD and the lack of research
investigating convergent intraverbals, it is critical to extend previous research and identify
effective strategies to increase convergent intraverbal repertoires in children with ASD and
related disabilities. That being said, the purpose of the current study is to replicate previous
literature and measure the emergence of convergent intraverbal behaviors through the training of
the prerequisite skills identified by Sundberg and Sundberg (2011) and tested by DeSouza and
colleagues (2019). Additionally, the current study aims to extend the current literature on
convergent intraverbals and determine if there are more effective strategies to facilitate the
emergence of convergent intraverbal behaviors through training the prerequisite skills in a
variety of sequences. Although DeSouza et al. (2019) found an overall increase in convergent
intraverbal behaviors amongst their participants, the authors suggested teaching the prerequisite
skills in a different sequence or a single prerequisite skill may be sufficient to facilitate the
emergence of convergent intraverbals in children with ASD. This study seeks to answer the
following research questions.
Research Question #1: Do children with ASD or a related disability acquire novel
convergent intraverbals, following the training of prerequisite skills?
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Research Question #2: Is it possible to facilitate the emergence of novel convergent
intraverbals in children with ASD or a related disability following the training of prerequisite
skills (Sundberg & Sundberg, 2011) in a different sequence than tested by DeSouza and
colleagues (2019)?
Research Question #3: Does the training of prerequisite skills (Sundberg & Sundberg,
2011) in a different sequence produce equivalent or quicker acquisition of novel convergent
intraverbals in children with ASD or a related disability relative to the results observed by
DeSouza et al. (2019)?
Research Question #4: Can novel convergent intraverbals emerge in children with ASD
or a related disability through the training of fewer than four prerequisite skills than Sundberg
and Sundberg (2011) identified and tested by DeSouza and colleagues (2019)?
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CHAPTER III
METHODOLOGY
Participants and Setting
The study included two male participants, ages 13 and 15, diagnosed with ASD. All
procedures were conducted at a university-based psychology clinic, following IRB approval.
Specifically, procedures were run in an individual treatment room (approximately 7 ft x 7 ft),
with only the materials necessary for the procedures present. See Table 1 for participant
demographics.
The inclusionary criteria required the participants to receive specific scores on several
language assessments. First, the participant was required to receive a score of at least an 85 out
of 100 on the Early Echoic Skills Assessment (Esch, 2008) and a score of at least a 50, but not
more than 70, out of 80 possible points on the Intraverbal Subtest (Sundberg & Sundberg, 2011).
Finally, the participant was required to have the ability to respond correctly to at least two
intraverbal categorization questions (e.g., “Tell me some colors.”).
Exclusionary criteria included (a) individuals who engaged in disruptive behaviors (e.g.,
aggression, non-compliance); (b) individuals unable to independently produce vocal speech; (c)
non-English speaking individuals; and (d) individuals with vision or hearing impairments.
Compensation for parents of participants included (a) feedback regarding their child’s language
skills pre- and post-intervention; (b) intervention services provided to their child focusing on
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increasing language repertoire; and (c) information regarding the most effective ways to increase
their child’s ability to appropriately respond to complex questions.
Table 1
Participant Demographics
Participants
Name

Age

Diagnosis

John (Male)

13

ASD

Sam (Male)

15

ASD

Ethnicity
African
American
Hispanic

EESA

Intraverbal
Subtest

100

98.5

60

55

Note. ASD = Autism Spectrum Disorder; EESA = Early Echoic Skills Assessment
Inclusionary Screeners
Following the recruitment of participants, several screeners were conducted in order to
determine if the individual was eligible to participate in the study. Information regarding the
inclusionary screeners are outlined below, including the Early Echoic Skills Assessment and
Intraverbal Subtest.
Demographic Questionnaire
The demographics questionnaire contained questions regarding the following: (a)
identifying information for the individual completing the questionnaire and the participant, (b)
date of birth, gender, ethnicity, and primary language of the participant, (c) the age, location, and
name of the professional the participant received the diagnosis of ASD or a related disability (d)
any other disability the participant has (including vision and/or hearing impairments), (e) general
information regarding the participant’s current language and communication skills, and (f)
educational. The demographic questionnaire used can be found in Appendix A.
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Preference Assessments
Preference assessments were used to identify reinforcers for the procedures. Several
preference assessments were conducted, including the Reinforcer Assessment for Individuals
with Severe Disabilities and a Forced Choice Preference Assessment.
Reinforcer Assessment for Individuals with Severe Disabilities. In order to identify a list
of each participant’s most preferred items, the Reinforcer Assessment for Individuals with
Severe Disabilities (RAISD; Fisher, Piazza, & Bowman, 1996) was conducted with each
participant’s parent/guardian. The RAISD (Fisher et al., 1996) is a structured interview designed
to identify a list of an individual’s highly preferred items through parent perceptions, which takes
approximately 15-20 minutes to complete. Parents are asked to identify their child’s most
preferred items within different domains including visual, olfactory, audible, edible, social,
tactile, and toys. In addition to the list of preferred items, the researcher further inquired with the
parent regarding each item to determine if the child preferred items within specific conditions or
environments. Based on Fisher and colleagues (1996), interobserver agreement was collected to
establish the RAISD as a reliable assessment, in which the average agreement coefficient for
differing responses were calculated. Overall, occurrence agreement was 96%, nonoccurrence
agreement was 96.9%, and the total agreement was 98.3%.
Forced-Choice Preference Assessment. Following the identification of preferred items
for each participant, the researcher obtained at least six of each participant’s most preferred items
indicated by their parent/guardian in the RAISD. A forced-choice preference assessment was
conducted to determine each participant’s top three most preferred items. The forced-choice
preference assessment, developed by Fisher et al. (1992), allowed the researcher to determine
which stimuli were preferred and non-preferred in an effective and efficient manner.
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The forced-choice preference assessment required a total of six items indicated on each
participant’s RAISD. Each item was presented simultaneously with another item on the list,
resulting in the presentation of all possible combinations of items. Following the presentation of
the two stimuli in front of the participant, the researcher observed the participant select one of
the items in front of them. Based on whichever item the participant approached or interacted
with first, the other item was removed, and the researcher allowed the participant to interact with
the item for 10 s or allowed the participant to digest the item if the selected item was an edible.
If the participant reached for both stimuli simultaneously, the researcher blocked the items. If
the participant did not approach an item within 5 s following the presentation, the researcher
prompted the participant to explore the items. Following exploration, the participant received
another opportunity to select an item. If the participant continued to refrain from approaching an
item, the items were removed, and the next trial was conducted. Refer to Appendix B and C for
a sample protocol and data sheet, respectively, used to conduct the forced-choice preference
assessment.
Language Assessments
To determine if inclusionary criteria of the participant was met, several language
assessments were conducted. Similar to previous literature measuring convergent intraverbals
(e.g., DeSouza et al., 2019; Kisamore, et al., 2016), the researcher administered the Early Echoic
Skills Assessment (Esch, 2008) and the Intraverbal Subtest (Sundberg & Sundberg, 2011).
Early Echoic Skills Assessment. An assessment of each participant’s echoic skills was
conducted using the Early Echoic Skills Assessment (Esch, 2008). The Early Echoic Skills
Assessment is used to assess a child’s ability to echo single and multiple words and can be found
as a section in the Verbal Behavior Milestones and Placement Program (VB-MAPP; Sundberg,
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2008). The VB-MAPP is a five-component program, broken down into three developmental
levels (0-18, 18-30, and 30-48 months), used to measure an individual’s overall verbal behavior
as well as the individual’s skills across each verbal operant defined by Skinner (1957). Although
the VB-MAPP is designed to measure verbal behavior of individuals between 0 and 48 months,
the VB-MAPP can be used to assess verbal behavior of older individuals suspected to fall within
this developmental range of language skills. Similar to DeSouza and colleagues (2019), in order
for a child to be an eligible participant in the, the child must have scored at least an 85 out of 100
to meet the inclusion criteria.
Intraverbal Subtest. The Intraverbal Subtest (Sundberg & Sundberg, 2011) evaluated
participant’s current intraverbal repertoire and determine if the child met inclusion criteria. The
Intraverbal Subtest is an 80-item assessment including tasks ranging from simple intraverbals
(e.g., “A dog says…”) to more advanced intraverbals, which involve verbal conditional
discrimination (e.g., “What do you do with money?”). Participants were able to correctly
respond to simple intraverbals and intraverbal categorization questions (e.g., “Tell me some
colors.”); however, they demonstrated restricted stimulus control when asked questions
involving multiple components (e.g., “Why do you wear a coat?”, “Where do you go if you’re
sick?”). In order for a child to be eligible to participate, the child was required to meet several
inclusion criteria including (a) a score of at least a 50 but not more than 70 out of 80 possible
points on the Intraverbal Subtest, and (b) the ability to respond correctly to at least two
intraverbal categorization questions (e.g., “Tell me some colors.”).
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Dependent Variables
Convergent Intraverbals
The primary dependent variable was the percentage of trials with correct convergent
intraverbals. A convergent intraverbal was defined as a correct vocal response to a specific vocal
antecedent discriminative stimulus (e.g., “hawk”), which included two corresponding categories
pre-established by the primary investigator (e.g., “A bird from the desert is a _____”; see Tables
6 and 7 in Appendix B for a description of the target responses and corresponding discriminative
stimuli). Trials were correct if the participant provided a response from the stimulus set within 5
s from the presentation of the vocal antecedent stimulus. Although the primary purpose was to
investigate the effects of teaching prerequisite skills in various sequences involving a specific set
of stimuli on the emergence of convergent intraverbals related to the selected stimuli, all
intraverbals emitted by each participant were recorded; however, the researcher only scored
intraverbal responses within the stimulus sets as correct responses (Kisamore, Carr, & LeBlanc,
2011).
Prerequisite Skills
A secondary dependent variable included the percentage of correct responses during
baseline and training procedures of multiple-tact (MT), multiple-listener (ML), intraverbal
categorization (IC), listener compound discrimination (LCD).
Differential Observing Responses
The third variable measured included the percentage of DOR each participant engaged in
throughout the prerequisite skills baseline and training sessions, as well as throughout the
convergent intraverbal probes administered. A DOR is a response designed to require an
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individual to respond differentially to each relevant stimuli or stimulus components presented in
the antecedent verbal stimulus. For instance, if the stimuli presented to the participant was
“Name a fruit that is red”, the participant would repeat “Fruit” and “Red” to indicate
identification of each relevant stimuli.
Independent Variables
The independent variables included convergent intraverbal probes as well as four
prerequisite training procedures: MT, ML, IC, and LCD; See Table 7 in Appendix B). Each
participant was randomly placed in a specific sequence of prerequisite skills training procedures
to where none of the participants were receiving training of the same skill in the same sequence
as another participant (Appendix C).
Convergent Intraverbal Probes
Prior to and following the mastery of training of each particular prerequisite skill,
convergent intraverbal probe sessions were conducted similarly to those conducted by DeSouza
and colleagues (2019) to evaluate the emergence of convergent intraverbals. At the beginning of
the session, the researcher prompted the participant to answer a practice trial convergent
intraverbal to ensure errors by the participant are not due to a misunderstanding of instructions
by the participant. Following the practice trial, the researcher then presented an antecedent vocal
discriminative stimulus involving Class 1 and Class 2 of the target stimuli (e.g., “A bird from the
tundra is a ___”). If the participant responded with a response (correct or incorrect) or if 5 s
elapsed without any response, the next trial was conducted with another antecedent vocal
discriminative stimulus involving Class 1 and Class 2 of the target stimuli. Praise and access to a
preferred item identified by the preference assessment was delivered every two trials for
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appropriate behaviors (e.g., attempting to respond to the questions, attending, remaining in their
seat) to maintain responding; however, reinforcement and consequences were not delivered for
correct or incorrect responses. The researcher presented each antecedent vocal discriminative
stimulus three times for a total of 12 trials per session. Per DeSouza and colleagues (2019),
mastery of convergent intraverbals was defined as the participant receiving 92% or more of
intraverbals correct independently across two consecutive sessions. The materials present during
the convergent intraverbal probes included three chairs for the researcher, trained graduate
student, and participant to sit in, the participant’s most preferred item determined by the results
of the RAISD and forced-choice preference assessment to reinforce the participant’s effort,
convergent intraverbal probe protocol, data sheets, and treatment integrity sheets.
Multiple Tact
The prerequisite skill of MT entailed the researcher presenting a picture card and a vocal
antecedent discriminative stimulus by the researcher (e.g., “Name it.”) where the participant was
required to provide a vocal response.
Multiple-tact (MT) training began with baseline and training (if necessary) for the tact of
the target only. Baseline procedures entailed the researcher presenting each target tact picture
card three times, presenting the antecedent vocal discriminative stimulus “Name it”, and
allowing the participant 5 s to respond without any prompts. If the participant provided a correct
response, incorrect response, or did not provide a response, no differential consequence was
provided by the researcher. Access to the participant’s preferred edible item was presented every
two trials for engaging in appropriate behaviors to maintain responding. If a participant did not
display mastery (92% or more correct responses across two consecutive sessions) following
baseline, training procedures were implemented using progressive prompt delay procedures
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similar to those used by Miguel and colleagues (2013; e.g., 0 s, 1 s, 2 s, 3 s, 4 s, then 5 s)
following a stable or decreasing trend in baseline. Similar to the procedures used by DeSouza
and colleagues (2019), multiple-tact training using progressive prompt delay (PD) procedures
began with a 0 s delay where the researcher presented the picture card, provided the vocal
antecedent discriminative stimulus “Name it,” and immediately provided the correct response for
three sessions using an echoic prompt. A session consisted of the researcher presenting each
target three times, for a total of 12 opportunities for the participant to respond. Each opportunity
presented by the researcher was defined as a trial. Following the three sessions of a 0 s PD, the
researcher then began using a 1 s PD following the presentation of the picture card and the vocal
antecedent discriminative stimulus “Name it,” allowing the participant time to provide the
correct response. Prompt delay time increased by 1 s following the participant independently
providing the correct response to the discriminative stimulus 92% of the time independently or
with prompting across two consecutive sessions. However, if the participant emitted three
consecutive errors within a single session, the researcher moved the PD back to the previous
level. The same procedures continued until the participant answered 92% or more of the trials
correctly independently across two consecutive sessions. It is important to note, for all trials
except those during the 0 s PD sessions, the researcher provided: (a) praise and a preferred edible
item contingent on each independent correct response (e.g., FR1); (b) praise alone for correct
responses following being prompted; and (c) error correction procedures if the participant emits
an incorrect response, following a re-presentation of the trial, providing a 0 s PD for the correct
response until the participant emitted the correct response, and then moving to the next trial.
Following each participant’s mastery of tacting the target (e.g., “Name it”), baseline was
then reintroduced, continuing to measure the participant’s accuracy of tacting the target as well
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as the introduction of tacts for Class 1 (e.g., “It’s a ___”) and Class 2 (e.g., “It’s from the ___”).
Baseline procedures entailed the researcher presenting each Class 1 and Class 2 tact three times,
presenting the antecedent vocal discriminative stimulus “Name it”, and allowing the participant 5
s to respond without any prompts. If the participant provided a correct response, incorrect
response, or did not provide a response, no differential consequences were presented by the
researcher. Access to the participant’s preferred edible item was presented every two trials for
engaging in appropriate behaviors to maintain responding. The training of tacts for Class 1 and
Class 2 then began if the participant did not answer 92% or more trials for Class 1 and Class 2
correctly across two consecutive trials and following a stable or decreasing trend of data during
baseline. Training and reinforcement procedures were identical to those implemented during the
previous training phase, using a progressive PD beginning with a 0 s PD using echoic prompts
for Class 1 and Class 2 intraverbals, but not for target tacts due to previous mastery. A single
session during this training phase entailed: (1) the presentation of each target tact three times for
a total of 12 opportunities; (2) the presentation of either each Class 1 or Class 2 tacts (e.g., “It’s a
___” or “It’s from the ___”) determined by randomizing the Class tacts for a total of 12
opportunities; and (3) the presentation of the four remaining Class tacts a three times each for a
total of 12 opportunities.
During this training phase, following the participant providing the correct response with
or without being prompted, the participants were also encouraged and prompted to echo the full
phrase (e.g., “It’s from the tundra”) as a DOR (Kisamore et al., 2016). It is important to note a
correct response was not contingent upon the participant emitting the full phrase following
providing the correct response. Mastery was defined as the participant independently responding
correctly to the antecedent vocal discriminative stimuli 92% or more of the observed trials for
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target tacts, Class 1, and Class 2 tacts across two consecutive sessions, which indicated the end
of MT training (DeSouza et al., 2019). The materials present during the MT training included
three chairs for the researcher, trained graduate student, and participant to sit in, the participant’s
most preferred item determined by the results of the RAISD and forced-choice preference
assessment to reinforce the participant’s effort and accuracy, the set of target picture cards, MT
protocol, data sheets, and treatment integrity sheets.
Multiple Listener
The prerequisite ML included the presentation of a picture card and a vocal antecedent
discriminative stimulus (e.g., “Point to all mammals.”) which then prompted the participant to
point to the correct pictures.
Multiple-listener (ML) training began with baseline and was followed by training
procedures (if necessary). During baseline procedures, the researcher placed all four target tact
picture cards in random order in front of the participant, presented each antecedent vocal
conditional stimulus for the target tact (e.g., “Point to the owl”), Class 1 (e.g., “Point to all
birds”), and Class 2 (e.g., “Point to all from the tundra”) and allowed the participant 5 s to
respond without any prompts. If the participant provided a correct response, incorrect response,
or did not provide a response, no differential consequences was provided by the researcher.
Access to the participant’s preferred edible item was presented every two trials for engaging in
appropriate behaviors to maintain responding. Following a stable or decreasing trend in the data,
if the participant did not emit 92% or more correct responses across two consecutive trials during
baseline, ML training was then implemented to ensure the participant achieves mastery of ML
for the set.
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ML training and reinforcement procedures were identical to those implemented during
MT training (DeSouza et al., 2019). Progressive PD procedures were implemented, beginning
with a 0 s PD, immediately providing a gestural prompt (e.g., the researcher pointing to the
correct card) following each target tact, Class 1, and Class 2 antecedent vocal conditional
stimulus. The researcher then increased the PD by 1 s if the participant emitted 92% or more
correct responses and decreased the PD to the previous level if the participant emitted three
consecutive errors during a single session. The researcher provided: (a) praise and a preferred
edible item contingent on each independent correct response (e.g., FR1); (b) praise alone for
correct responses following being prompted; and (c) error correction procedures if the participant
emitted an incorrect response, following a re-presentation of the trial, providing a 0 s PD for the
correct response until the participant emitted the correct response, and then moved to the next
trial. Mastery was evident if the participant emitted 92% or more correct responses to each
target tact, Class 1, and Class 2 antecedent vocal conditional stimulus independently across two
consecutive sessions. In addition to the data collected from ML training, DORs (Kisamore et al.,
2016) were also be measured. The materials present during ML training included three chairs for
the researcher, trained graduate student, and participant to sit in, the participant’s most preferred
item determined by the results of the RAISD and forced-choice preference assessment to
reinforce the participant’s effort, the set of target picture cards, ML protocol, data sheets, and
treatment integrity sheets.
Intraverbal Categorization
Intraverbal categorization entailed the researcher presenting a vocal antecedent
discriminative stimulus (e.g., “Tell me some mammals.”) to the participant and required the
participant to provide a vocal response to the discriminative stimulus.
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During intraverbal categorization, the researcher introduced intraverbal categorization of
Class 1 (e.g., “Tell me some birds”) and Class 2 (e.g., “Tell me some things from the tundra”).
Intraverbal categorization began with baseline and was followed by training (if necessary).
During baseline, the researcher presented two Class 1 and two Class 2 antecedent vocal
discriminative stimuli three times, creating 12 possible opportunities for the participant to
respond. Following the presentation of each antecedent vocal discriminative stimuli, the
participant had 5 s to respond without receiving prompts from the researcher. If the participant
provided a correct response, incorrect response, or did not provide a response, no differential
consequences were provided by the researcher. Access to the participant’s preferred edible item
was presented every two trials for engaging in appropriate behaviors to maintain responding.
Following a stable or decreasing trend in the data, if the participant did not emit 92% or more
correct responses across two consecutive trials during baseline, intraverbal categorization
training began (DeSouza et al., 2019).
Intraverbal categorization training procedures entailed similar procedures to those noted
in previous prerequisite skills training conditions. Progressive PD procedures were
implemented; however, they were similar to those used by Miguel and colleagues (2005; e.g., 0 s
then 5 s). Beginning with a 0 s PD, each vocal discriminative stimuli from Class 1 and Class 2
was presented by the researcher followed by the researcher immediately placing the picture card
of the correct response in front of the participant and allowed the participant 5 s to provide the
correct response. If the participant emitted an incorrect response or did not emit a response
following 5 s, the researcher then provided an echoic prompt and required the participant to
vocally repeat the correct response. If the participant emitted 92% or more correct responses, the
researcher then increased the PD to 5 s before providing a tact prompt (e.g., placing the picture in
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front of the participant). If the participant emitted 3 errors within the same trial, the researcher
reduced the PD back to the previous level. The researcher provided: (a) praise and a preferred
edible item contingent on each independent correct response (e.g., FR1); (b) praise alone for
correct responses following being prompted; and (c) error correction procedures if the participant
emits an incorrect response, following a re-presentation of the trial, providing a 0 s PD for the
correct response until the participant emitted the correct response, and then moved to the next
trial. Mastery was evident if the participant emitted 92% or more correct responses
independently to each Class 1 and Class 2 stimulus (DeSouza et al., 2019). The materials
present during intraverbal categorization included three chairs for the researcher, trained
graduate student, and participant to sit in, the participant’s most preferred item determined by the
results of the RAISD and forced-choice preference assessment to reinforce the participant’s
effort, the target picture cards, intraverbal categorization protocol, data sheets, and treatment
integrity sheets.
Listener Compound Discrimination
During listener compound discrimination, the researcher presented picture cards and a
vocal antecedent discriminative stimulus (e.g., “Point to the mammal from the tundra.”), which
required the participant to differentiate between the pictures presented and point to the correct
pictures.
LCD baseline began with baseline and was followed by training procedures (if
necessary). During baseline procedures the researcher placed all four target tact picture cards in
random order in front of the participant, presented each vocal conditional discriminative stimulus
three times each (e.g., “Point to the bird from the tundra”), and allowed the participant 5 s to
provide a response by pointing at a picture without any prompting from the researcher. If the
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participant provided a correct response, incorrect response, or did not provide a response, no
differential consequences was presented by the researcher. Access to the participant’s preferred
edible item was presented every two trials for engaging in appropriate behaviors to maintain
responding. Following a stable or decreasing trend in the data, if the participant did not emit
92% or more correct responses across two consecutive trials during baseline, LCD training was
implemented (DeSouza et al., 2019).
LCD training and reinforcement procedures were identical to those implemented during
MT and ML training (DeSouza et al., 2019). Progressive PD procedures were implemented,
beginning with a 0 s PD, immediately providing a gestural prompt (e.g., the researcher pointing
to the correct card) following each vocal conditional discriminative stimulus. The researcher
increased the PD by 1 s if the participant emitted 92% or more correct responses and decreased
the PD to the previous level if the participant emitted three consecutive errors during a single
session. The researcher provided: (a) praise and a preferred edible item contingent on each
independent correct response (e.g., FR1); (b) praise alone for correct responses following being
prompted; and (c) error correction procedures if the participant emitted an incorrect response,
following a re-presentation of the trial, providing a 0 s PD for the correct response until the
participant emitted the correct response, and then moved to the next trial. Mastery was evident if
the participant emitted 92% or more correct responses independently to each target tact, Class 1,
and Class 2 antecedent vocal conditional stimulus across two consecutive sessions. In addition
to the data collected from ML training, DORs (Kisamore et al., 2016) were also be measured.
The materials present during listener compound discrimination included three chairs for the
researcher, trained graduate student, and participant to sit in, the participant’s most preferred
item determined by the results of the RAISD and forced-choice preference assessment to
49

reinforce the participant’s effort, the target picture cards, listener compound discrimination
protocol, data sheets, and treatment integrity sheets.
Interobserver Agreement and Treatment Integrity
Four graduate students were trained on the collection of data. An evaluation of adequate
training regarding data collection was conducted through the presentation of a sample video
displaying the implementation of the intervention while the graduate research assistants collected
data on the participant’s responses. Graduate research assistants’ responses were then compared
with a key collected by the primary researcher to measure interobserver agreement (IOA).
Graduate research assistants were trained to 90% IOA. If a graduate research assistant fell below
90% IOA, the research assistant was required to be retrained on the intervention and data
collection; however, none of the graduate research assistants were required to be retrained in data
collection.
Interobserver Agreement
Two primary trained graduate research assistants were present and concurrently collected
data based on the participant’s responses within all phases of the study. Although What Works
Clearinghouse (WWC; Kratochwill et al., 2010) suggests at least 20% of trials within each phase
include IOA, the researcher and research assistants collected IOA during 100% of trials across
all phases and participants. Percentage of IOA was calculated by taking the number of
agreements per trial (numerator) and dividing that value by the number of agreements plus
number of disagreements (denominator). This value was then multiplied by 100.

50

Treatment Integrity
The graduate research assistants were also trained on the implementation of the
intervention. This training was completed remotely with the primary student investigator
through the completion of mock sessions as well as the primary student investigator watching the
graduate research assistants implementing the study with the participants. The primary student
investigator also observed the graduate research assistants complete training sessions and
determined competency using treatment integrity forms. In order to determine competency, the
graduate research assistant was required to complete 100% of the outlined steps two times across
all four training sessions.
The research assistant collected treatment integrity data; checking each completed step.
If the primary researcher skipped a step during treatment, it was the research assistant’s
responsibility to prompt the primary researcher to complete the omitted step. Treatment integrity
was completed across all phases and conditions. Further, each condition had its own treatment
integrity sheet. See Appendix D for an example of the treatment integrity protocols.
Procedures
Measure Completion
Following recruitment of participants for the study, the participants’ parents completed
the demographics questionnaire. In addition to the demographic questionnaire, the participants’
parents completed the RAISD. The goal of participants’ parents completing the RAISD was to
identify and gather potential reinforcers prior to conducting the language assessments. A forcedchoice preference assessment was then conducted with each participant to identify the most
preferred items of each participant. Each participant’s most preferred items were then used
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while researchers conducted the language assessments to identify eligible participants for the
study as well as throughout the study.
Convergent Intraverbal Probes
Prior to and following each prerequisite skills training, convergent intraverbal probes
were conducted with each participant. Convergent intraverbal probe procedures were conducted
identical to those done by DeSouza and colleagues (2019). The researcher presented the vocal
discriminative stimulus involving Class 1 and Class 2 of targets (e.g., “A bird from the tundra is
a ___”), allowed the participant 5 s to respond to the stimulus, and measured whether the
participant emitted the correct response. The goal of conducting convergent intraverbal probes
prior to and following the mastery of each prerequisite skill allowed the researcher to analyze the
effects of teaching prerequisite skills noted by Sundberg and Sundberg (2011) and their
facilitation of convergent intraverbals in children with autism.
Prerequisite Skill Sequence
The prerequisite skills selected to be trained to facilitate the emergence of convergent
intraverbals were those suggested by Sundberg and Sundberg (2011). DeSouza and colleagues
(2019) tested the empirical validity of Sundberg and Sundberg’s (2011) assumption of these four
skills (MT, ML, IC, and LCD) as a requirement to facilitate the emergence of convergent
intraverbals; however, DeSouza and colleague’s (2019) study was unable to confirm or deny the
empirical validity of the specific prerequisite skill sequence and the emergence of convergent
intraverbals. Therefore, the current study used randomization without repetition across
participants to assess the validity of DeSouza and colleagues (2019) findings and determine if
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training fewer prerequisite skills still facilitate the emergence of convergent intraverbals in
children with autism.
The researcher conducted baseline and training, if necessary, of each of these skills with
each participant, training each participant being on a different skill at a different time than all
other participants. If a participant responded with 92% or more correct responses independently
within either baseline or training across two consecutive sessions, the participant was considered
to have mastered that specific prerequisite skill and the next predetermined skill was measured in
baseline and training commenced, if necessary (DeSouza et al., 2019).
Prerequisite Skill Baseline
Prerequisite-skill baseline procedures were identical to those implemented by DeSouza
and colleagues (2019). Baseline was conducted for each prerequisite skill with each participant.
If the participant emitted 92% or more correct responses for the specific skill across two sessions
during baseline, the participant was considered to have mastered that skill. As described in the
independent variables section, each skill was assessed during baseline using the respective
discriminative stimulus outlined for each respective skill. For example, during baseline of
intraverbal categorization, the researcher presented one of the corresponding vocal
discriminative stimuli listed in Table 6 in Appendix B (e.g., “Tell me some birds.”). The
researcher then allowed the participant 5 s to respond without providing any prompts. Despite
the participant providing a correct response, incorrect response, or refraining from responding,
the researcher provided reinforcement every two trials contingent upon the participant engaging
in appropriate behaviors to increase the likelihood of participant responding.
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Prerequisite Skills Training
Prerequisite skills training occurred if the participant did not display mastery of a specific
prerequisite skill during baseline procedures. During the training of multiple-tact, multiplelistener, and listener compound discrimination, the researcher included the use of progressive
prompt delay (PD) procedures to achieve mastery of each skill (Miguel & Kobari-Wright, 2013;
e.g., 0 s, 1 s, 2 s, 3 s, 4 s, 5 s). During intraverbal categorization training, the researcher included
the use of a modified form of progressive PD procedures used by Miguel and colleagues (2005;
e.g., 0 s then 5 s). Training procedures always began with a 0 s PD across three sessions,
allowing the researcher to present the vocal discriminative stimulus and then immediately
provide the respective prompt (see Table 7 in Appendix B for a description of the prompts). For
sessions with a 1 s PD, the researcher presented the vocal discriminative stimulus, and after 1 s
provided the respective prompt. The delay increased if the participant emitted 92% or more
correct independent or prompted responses at a given level of delay across two consecutive
sessions. If the participant emitted three consecutive errors within a single session, the
researcher then decreased the delay to the previous PD level. For all trials (except during 0 s
PD), the researcher provided: (a) praise and a preferred edible item contingent on each
independent correct response (e.g., FR1); (b) praise alone for correct responses following being
prompted; and (c) error correction procedures if the participant emitted an incorrect response,
following a re-presentation of the trial, providing a 0 s PD for the correct response until the
participant emitted the correct response, and then moved to the next trial. It is important to note
all trials were randomized and counterbalanced before every session. Training for a specific
prerequisite skill was concluded following a participant emitting 92% or more independent
correct responses across two consecutive sessions at any given PD (DeSouza et al., 2019).
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General Procedures
Procedures took place across two separate days. Following a child’s parent expressing
interest in their child participating in the study, the researcher and the parent scheduled the initial
session where both the parent and child were in attendance. At this first session, the researcher
had the parent complete the demographic questionnaire, followed by the RAISD. Once both the
demographic questionnaire and RAISD were completed, a Forced-Choice Preference
Assessment was completed to assist in the completion of all other procedures. The final
procedures completed during the first session included the researcher conducting the EESA and
Intraverbal Subtest. Based on the child’s performance on these assessments, the researcher
determined if the child was eligible to participate in the study. If the child did not meet criteria
on the EESA and Intraverbal Subtest, all procedures were discontinued with that child. If the
child met eligibility criteria on the EESA and Intraverbal Subtest, the researcher then introduced
the intervention.
The second session consisted of the graduate research assistants conducting the study.
This session was divided into three sections with planned breaks to prevent the participant from
experiencing fatigue as well as to control for confounding variables that may alter the results.
The first part of session two included the researcher conducting convergent intraverbal probes
prior to and following the participant’s mastery of each prerequisite skills. Further, the first part
of the second session included the training of the first two prerequisite skills. Following the
completion of part one of session two, a controlled break commenced where the researcher
provided lunch/snack for the participant and allowed the participant to engage in preferred
activities for 60 m. Following the controlled break, the same procedures were conducted as they
were during the first part of the session; however, the child was learning the final two
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prerequisite skills. Following the participant’s mastery of these two skills, another controlled
break was implemented where the researcher provided snacks and refreshments for the
participant and allowed the participant to engage in preferred activities for 60 m. The final part
of the second session was a confirmatory analysis where the researcher trained the prerequisite
skill that led to the highest acquisition of convergent intraverbals with a new set of stimuli.
Experimental Design
In order to measure the percentage of convergent intraverbals each participant emitted
following the training of each prerequisite skill, single-subject methodology, specifically a
multiple-probe design (Horner & Baer, 1978) with both nonconcurrent (across participants) and
concurrent (across sets of stimuli) was used. Using a multiple-probe design across participants
and multiple novel sets of stimuli allowed the researcher to measure the effects of training each
prerequisite skill across time to determine if specific prerequisite skills are more crucial in the
process of facilitating the emergence of convergent intraverbals. Additionally, by comparing
results across novel sets of stimuli, this controlled for any confounding variables and assisted in
confirming or denying the researcher’s research questions. The phases included in the multipleprobe design consisted of: (a) baseline, (b) multiple-tact, (c) multiple listener, (d) intraverbal
categorization, and (e) listener compound discrimination.
Analyses
Per single case design standards (i.e., Kratochwill et al., 2010), visual analysis was used
to evaluate the data. Visual analysis also allowed the researcher to identify relationships and
differentiate the dependent variable between control and intervention conditions (Baer, 1977;
Kratochwill et al., 2010; Parker, Hagan-Burke, & Vannest, 2007; Wolery, Busick, Reichow, &
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Barton, 2010). In addition, using visual analyses as the primary method to analyze and interpret
data diminished the potential for error (Rakap, 2015) and allowed the researcher to make databased decisions (Baer, 1977). Specifically, data were analyzed based on changes in level, trend,
variability, immediacy of effect, patterns of data across similar conditions, overlap, and vertical
analysis across baselines. A secondary effect size calculation included nonoverlap of all pairs
(NAP). The calculation of NAP is a technique used to measure nonoverlapping data between
several phases of single-case research (Parker & Vannest, 2008). Further, NAP is a novel
application of an established effect size known to measure the extent to which data in baseline
(A) versus intervention (B) phases do not overlap is an accepted indicator of the amount of
performance change (Parker & Vannest, 2009)
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CHAPTER IV
RESULTS
The purpose of this study was to determine if the training of four prerequisite language
skills (Sundberg & Sundberg, 2011) would be effective at increasing individuals with ASD
ability to accurately respond to convergent intraverbals. More specifically, if the training of the
four prerequisite skills could be trained in a different sequence and lead to an individual
acquiring novel convergent intraverbals at the same rate or quicker than those results found by
DeSouza and colleagues (2019). Further, the researcher sought to identify if it was possible for
an individual with ASD to acquire novel convergent intraverbals through teaching fewer than
four prerequisite skills. Overall, results indicate training the prerequisite skills in the order
identified by Sundberg and Sundberg (2011) and assessed by DeSouza and colleagues (2019)
may be the most effective procedure to facilitate the emergence of convergent intraverbals.
Further, results suggest there may be essential skills to acquire prior to conducting prerequisite
skills training.
This chapter presents the results of the data that were collected and analyzed through the
following sections: (a) prerequisite skills training; (b) convergent intraverbals; (c) treatment
integrity; and (d) treatment acceptability. It is important to note, while discussing the results,
data were only partially collected due to the Institutional Research Board halting all human
subject research due to the novel coronavirus disease (COVID-19) global pandemic (World
Health Organization, 2020).
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Prerequisite Skills Training (Research Questions 1, 2, 3, and 4)
Prerequisite skills training sessions included training of the following skills including
MT- A, MT-B, ML, IC, and LCD. Each participant was randomly assigned to receive training of
each skill in a different sequence (Table 2 & Table 4). Percentages were calculated by dividing
the total number of correct responses by the total number of opportunities the individuals had to
provide a correct response and multiplying by 100. The prerequisite skills training portion used
a multiple treatments design (e.g., A, B, C, D); therefore, visual analyses were used to identify
relationships and differentiate the dependent variable between baseline and training conditions
(Baer, 1977; Kratochwill et al., 2010; Parker et al., 2007; Wolery et al., 2010). Finally,
nonoverlap of all pairs was computed as a secondary effect size to measure nonoverlapping data
between several phases (Table 3 & Table 5). In the prerequisite skills training graphs below
(Figure 1 & Figure 2) the circles represent target responses, triangles represent class 1 responses,
squares represent class 2 responses, and diamonds represent target, class 1, and class 2 responses.
In addition to measuring the percentage of correct responses, a second variable of DOR was also
measured. The variable of DOR aimed to measure if the participant engaged in repeating the
two stimuli presented to them prior to providing a response. Although DOR were not trained to
the participants, previous literature has suggested DOR to facilitate the emergence of convergent
intraverbals (Kisamore et al., 2013; Kisamore et al., 2016).
John
When analyzing the percentage of trials John answered correctly during each prerequisite
skills training, it is important to analyze the percentage of correct responses across the baseline
and training phases of each skills training. Although data were to be analyzed across several sets
of novel stimuli, due to the COVID-19 global pandemic (WHO, 2020), John was only able to
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complete approximately 80% of the phases included with the first set of novel stimuli, Set A.
Therefore, John’s data were analyzed in the context of the research questions at hand and with
what phases of the study were completed.
Table 2
Sequence of Prerequisite Skills Training for John
Participant 1 (John)
1. Multiple-Tact A
2. Multiple-Tact B
3. Multiple Listener
4. Intraverbal Categorization
5. Listener Compound Discrimination

Set A. The first set of pre-established novel stimuli included specific types of animals, the
classification of those animals, and the ecosystem in which they live. These three pieces of
information were then categorized respectively, such as, the type of animal was known as the
Target, the classification of the animal (e.g., mammal) was known as Class 1 information, and
the ecosystem in which the animal lives in (e.g., Tundra) was known as the Class 2 information.
The objective of training each of the prerequisite skills outlined by Sundberg and Sundberg
(2011) was not only to teach what a specific animal was, what type of species that animal was, or
what ecosystem the animal lived in, but to also teach the individual to respond in an accurate
manner when asked what kind of animal lives in a specific type of ecosystem (e.g., “What is a
mammal that lives in the desert?”). Otherwise known as a convergent intraverbal. Data
regarding Nonoverlap of All Pairs was calculated (Pustejovsky & Swan, 2018; Vannest &
Parker, 2009) for John’s Set A data and can be found in Table 2. Prerequisite skills baseline and
training data of Set A for John can be found in Figure 1.
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Multiple-Tact A. The prerequisite skill of MT-A specifically focuses on teaching an
individual what a specific item is or Target information through the presentation of a stimulus in
the form of a picture and providing an echoic prompt to increase accuracy of responding to the
vocal stimuli presented. In the case of Set A, the items or Targets were animals, including an
owl, a hawk, a reindeer, and a fox. During the MT-A phase, baseline sessions were conducted,
which was then followed by training sessions if the participant had not mastered the Target items
during baseline sessions. During John’s baseline of MT-A, the first session indicated some
proficiency in accurately responding to the Target items presented to him at 42% correct.
Following the first baseline session, John’s data steadily increased in terms of accurate
responding and reached a maximum of 83% correct during session 6, which was then followed
by a decrease in level during sessions 7 and 8 where he answered 75% of the presented stimuli
correct. Due to the stability of John’s data across sessions 7 and 8 baseline was discontinued and
MT-A training was conducted. The first three sessions during all prerequisite skills training
sessions began with 0-s prompt delays; therefore, no data were collected during training sessions
1 through 3. However, following the three sessions of 0-s prompt delay a 1-s prompt delay was
initiated, giving John the opportunity to provide a response. During the first session of a 1-s
prompt delay, John answered 100% of the stimuli presented to him correctly. Since John
responded with full accuracy during the 1-s prompt delay, the level of prompt delay was then
increased to a 2-s prompt delay where John also answered with 100% accuracy. At this point in
time, John met mastery criteria for MT-A and training sessions were discontinued. It is
important to note DOR occurred 0% across all sessions conducted for MT-A. When calculating
the effect size using Nonoverlap of All Points (NAP; Pustejovsky & Swan, 2018; Vannest &
Parker, 2009), it can be observed that there is a large effect on training compared to baseline,
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suggesting there was a significant effect of mastering the skill following the implementation of
MT-A (Table 3).
Multiple-Tact B. The prerequisite skill of MT-B entailed the same procedures outlined
during MT-A, however, Class 1 and Class 2 responses were also recorded. In terms of Set A,
Class 1 information included the species of animal each Target is, either a mammal or bird (e.g.,
an owl is a bird, a fox is a mammal). Class 2 information entailed the type of ecosystem the
Target animal lives in, including the tundra or desert (e.g., an owl lives in the tundra, a fox lives
in the desert). It is important to note training sessions were not completed for Target during MTB due to previous mastery during MT-A; therefore, training sessions were only conducted for
Class 1 and Class 2 information while monitoring continued mastery of Target information.
During the three baseline sessions of MT-B, John continued to display mastery of Target
information, providing correct responses to 100% of the stimuli presented to him; however,
during the three baseline sessions, John answered 0% of the stimuli presented to him correctly
for Class 1 and Class 2 information. Since baseline data remained stable across three
consecutive sessions, MT-B training sessions were then introduced. Parallel to MT-A, the first
three training sessions included a 0-s prompt delay as instructional sessions to teach John the
correct responses to Class 1 and Class 2, therefore, no data were collected for the first three
training sessions. Following the first three training sessions implementing a 0-s prompt delay, a
1-s prompt delay was introduced, allowing John to provide a response to the stimuli presented to
him. During the first session using a 1-s prompt delay, John continued to display mastery of
accurately responding to Target stimuli. In terms of Class 1 and Class 2 information, John
answered 75% of Class 1 stimuli correctly and 50% of Class 2 stimuli correctly. Although John
displayed progress in accurately responding to Class 1 and Class 2 stimuli, John answered three
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consecutive stimuli incorrect for Class 2, which indicated a decrease in prompt delay level
should occur, allowing John an additional instructional session to occur with a 0-s prompt delay
where no data were collected. Following the remediation session using a 0-s prompt delay, a 1-s
prompt delay was then reintroduced. During all MT-B training sessions, John continued to
display mastery with Target stimuli, answering 100% correct each session. In terms of Class 1
information, the first session following the remediation session, John answered 92% stimuli
correctly, followed by a decrease in level back to 75% correct, which was then followed by an
increase in level back to 92% correct, then 67% correct in the next session, and then during the
last two session of MT-B training, John answered 92% correct and 100% correct. The final two
sessions of MT-B training indicated mastery. Overall, John’s responses to Class 1 stimuli were
variable in nature; however, ended in an increase in level until he met mastery criteria. In terms
of Class 2 stimuli following the remediation session, John answered 62% of the stimuli correct
across two consecutive sessions, followed by answering 100% correct, then there was a decrease
in level back to 75% correct, which was then followed by a session of 92% and 100% correct
responses to Class 2 stimuli, which indicated mastery of Class 2. In summation, John’s data for
MT-B training were variable across Class 1 and Class 2; however, John eventually mastered both
skills without needing further remediation past the single session conducted. When measuring
the effect size by comparing the percentage of correct responses for Target, Class 1, and Class 2
between baseline and training sessions, it can be suggested using NAP (Pustejovsky & Swan,
2018; Vannest & Parker, 2009) there was a weak effect between baseline and training sessions
for Target responses; however, it is important to note Target responses were trained and
mastered during MT-A and remained at mastery throughout MT-B. It is important to note DOR
occurred 0% across all sessions conducted for MT-B. In terms of effect size using NAP for
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Class 1, it can be suggested there is a large or strong effect when comparing baseline to training
sessions. Finally, when analyzing NAP for Class 2, it can be suggested there is a large or strong
effect when comparing baseline data to training data (Table 3).
Multiple Listener. The prerequisite skill of ML entails similar procedures to those
implemented during MT-B; however, during ML, the participant was required to point to
specific stimuli represented in pictures to identify Target stimuli, Class 1 stimuli, and Class 2
stimuli. For Target responses, this included pointing to specific stimuli, such as, “Point to the
owl” or “Point to the fox”. For Class 1 responses, John was instructed to point to all stimuli that
were classified as bird or mammals. Finally, for Class 2 responses, John was instructed to point
to all stimuli that live a specific ecosystem (e.g., “Point to the animals that live in the tundra”).
Upon introduction of baseline sessions for ML, John answered 100% of the stimuli correctly for
both Target and Class 1 responses across all four baseline sessions conducted. In terms of John’s
Class 2 data during baseline sessions, John answered 33% of the stimuli correctly during the first
baseline session, which was then followed by an increase in level of accuracy with 67% correct,
which then ended with John answering 100% of the stimuli correctly across the final two
sessions of baseline. Due to the stable increase in John’s accuracy of Class 2 stimuli across the
baseline sessions, baseline procedures continued. As a result, it was suggested that John had
mastered the skill of ML within baseline sessions; therefore, indicating no training sessions were
necessary to be conducted. Across all ML sessions, John engaged in 0% DOR. It is important to
note, NAP was unable to be calculated since John mastered the skill during baseline sessions;
therefore, there was no comparison to calculate effect size for.
Intraverbal Categorization. The prerequisite skill of IC comprised the skill of accurately
responding to vocal stimuli presented to the participants for Class 1 and Class 2 stimuli. For
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example, the participants were presented the stimulus of “Tell me some birds,” in which the
participant was then required to respond with “Owl and hawk” to be counted as an accurate
response. It is important to note, although there are more correct answers than owl and hawk, for
the purpose of this study and the training sessions, the appropriate response the researchers were
seeking were owl and hawk. Despite John mastering ML without requiring training sessions,
due to the COVID-19 global pandemic (WHO, 2020), data were unable to be collected with John
for IC.
Listener Compound Discrimination. The final prerequisite skill outlined by Sundberg
and Sundberg (2011) is known as LCD. LCD comprises of the skill of pointing to specific
stimuli based on a vocal antecedent stimulus, which includes multiple stimuli (e.g., “Point to a
mammal from the tundra”). The skill of LCD was referred as the final building block in training
an individual to vocally respond to convergent intraverbals in an accurate manner by Sundberg
and Sundberg (2011). However, similar to the skill of IC, data for LCD were unable to be
collected with John due to the Institutional Review Board halting all human subject research for
the safety of all individuals to prevent the spread of COVID-19 (WHO, 2020).
Table 3
Effect Sizes – John’s Prerequisite Skills Training – Set A
Multiple-Tact A
NAP
Target
Class 1
Class 2
T,C1,C2

1.00
-

Qualitative
Descriptor
Large
-

Multiple-Tact B
NAP
0.50
1.00
1.00
-

Qualitative
Descriptor
Weak
Large
Large
-

Multiple Listener
NAP
**
**
**
-

Qualitative
Descriptor
**
**
**
-

Intraverbal
Categorization
Qualitative
NAP
Descriptor
*
*
*
*
-

Listener Compound
Discrimination
Qualitative
NAP
Descriptor
*
*

Notes. NAP scores .65 and below are considered weak effects, scores from .66 to .92 are
considered medium effects, and scores .93 and above are considered large effects (Vannest &
Parker, 2009). - = Indicates those portions of the skill are not measured in that skill. * =
Indicates data collection were suspended prior to collecting those data. ** = Indicates the
participant mastered the skill during baseline.
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Figure 1.

Prerequisite skills training graph – John – Set A.

Note. Circle = Target; Triangle = Class 1; Square = Class 2; Diamond = Target, Class 1, Class 2.
Sam
When analyzing the percentage of trials Sam answered correctly during each prerequisite
skills training, it is important to analyze the percentage of correct responses across the baseline
and training phases of each skills training. Although data were to be analyzed across several sets
of novel stimuli, due to the COVID-19 global pandemic (WHO, 2020), Sam was only able to
complete 100% of the phases included with the first set of novel stimuli, Set A, and
approximately 5% of the phases associated with the second set of novel stimuli, Set B.
Therefore, Sam’s data were analyzed in the context of the research questions at hand and with
what phases of the study were completed.
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Table 4
Sequence of Prerequisite Skills Training for Sam
Participant 2 (Sam)
1. Listener Compound Discrimination
2. Multiple-Tact A
3. Multiple-Tact B
4. Multiple Listener
5. Intraverbal Categorization

Set A. The first set of pre-established novel stimuli included specific types of animals, the
classification of those animals, and the ecosystem in which they live. These three pieces of
information were then categorized respectively, such as, the type of animal was known as the
Target, the classification of the animal (e.g., mammal) was known as Class 1 information, and
the ecosystem in which the animal lives in (e.g., Tundra) was known as the Class 2 information.
The objective of training each of the prerequisite skills outlined by Sundberg and Sundberg
(2011) was not only to teach what a specific animal was, what type of species that animal was, or
what ecosystem the animal lived in, but to also teach the individual to respond in an accurate
manner when asked what kind of animal lives in a specific type of ecosystem (e.g., “What is a
mammal that lives in the desert?”). Otherwise known as a convergent intraverbal. Data
regarding Nonoverlap of All Pairs was calculated (Pustejovsky & Swan, 2018; Vannest &
Parker, 2009) for Sam’s Set A data and can be found in Table 5. Prerequisite skills baseline and
training data of Set A for Sam can be found in Figure 2.
Listener Compound Discrimination. The final prerequisite skill outlined by Sundberg
and Sundberg (2011) is known as LCD. LCD comprises of the skill of pointing to specific
stimuli based on a vocal antecedent stimulus, which includes multiple stimuli (e.g., “Point to a
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mammal from the tundra”). The skill of LCD was referred as the final building block in training
an individual to vocally respond to convergent intraverbals in an accurate manner by Sundberg
and Sundberg (2011). Given that the skill of LCD combines Target, Class 1, and Class 2 stimuli
into a single vocal antecedent stimulus, the data for this particular skill are combined into a
single measure. Prior to training Sam, baseline sessions were conducted to analyze Sam’s ability
to accurately respond to the vocal antecedent stimuli presented to him for Set A. Sam’s first
baseline session percentage was 42%, which was then followed by a sudden decrease in level
across the next three sessions, where Sam answered 25% of the stimuli correctly for each
session. Once baseline was completed, LCD training sessions were implemented beginning with
three sessions using a 0-s prompt delay; therefore, no data were collected. Following the three
sessions implementing a 0-s prompt delay, a 1-s prompt delay was implemented where Sam
answered 42% of the stimuli correctly. The next training session Sam answered 0% of the
stimuli presented to him correctly, followed by another increase in level to 50% correct. These
variable data continued across the next six sessions conducted with Sam; however, during
sessions 10 and 11, Sam answered 92% and 100% correctly, indicating Sam mastered LCD.
Overall, Sam’s data were highly variable across the sessions, showing sudden increases and
decreases in his accuracy of answering stimuli presented to him, but ultimately resulted in
mastery of the skill. It is important to note DOR occurred 0% across all sessions conducted for
LCD. When calculating effect size using NAP (Pustejovsky & Swan, 2018; Vannest & Parker,
2009) for Target, Class 1, and Class 2 responses, the effect size was .71, indicating there was a
medium effect size when comparing baseline data to training data (Table 5).
Multiple-Tact A. The prerequisite skill of MT-A specifically focuses on teaching an
individual what a specific item is or Target information through the presentation of a stimulus in
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the form of a picture and providing an echoic prompt to increase accuracy of responding to the
vocal stimuli presented. In the case of Set A, the items or Targets were animals, including an
owl, a hawk, a reindeer, and a fox (Table 6). During the MT-A phase, baseline sessions were
conducted, which was then followed by training sessions if the participant had not mastered the
Target items during baseline sessions. During Sam’s MT-A baseline sessions, Sam showed
some accuracy in accurately responding to Target stimuli answering 42% of the stimuli correctly.
Following the first baseline session, Sam consistently answered 50% of the stimuli presented to
him correctly across the next four sessions. Upon completion of MT-A baseline sessions,
training sessions were implemented beginning with three sessions using a 0-s prompt delay;
therefore, no data were collected for these sessions. However, following the three sessions using
a 0-s prompt delay, a 1-s prompt delay was the implemented where Sam answered 83% of the
stimuli presented to him correctly. Across the next two sessions, Sam answered 100% of the
Target stimuli presented to him correctly, indicating Sam had mastered the skill of MT-A. It is
important to note DOR occurred 0% across all sessions conducted for MT-A. In terms of the
effect size between baseline and training sessions, the calculated NAP (Pustejovsky & Swan,
2018; Vannest & Parker, 2009) was 1.00, suggesting there was a large effect between baseline
and training (Table 5).
Multiple-Tact B. The prerequisite skill of MT-B entailed the same procedures outlined
during MT-A, however, Class 1 and Class 2 responses were also recorded. In terms of Set A,
Class 1 information included the species of animal each Target is, either a mammal or bird (e.g.,
an owl is a bird, a fox is a mammal). Class 2 information entailed the type of ecosystem the
Target animal lives in, including the tundra or desert (e.g., an owl lives in the tundra, a fox lives
in the desert). It is important to note training sessions were not completed for Target during MT69

B due to previous mastery during MT-A; therefore, training sessions were only conducted for
Class 1 and Class 2 information while monitoring continued mastery of Target information.
During the three baseline sessions of MT-B, Sam continued to display mastery of Target stimuli,
providing correct responses to 100% of the stimuli presented to him; however, during the three
baseline sessions, Sam answered 0% of Class 1 and Class 2 stimuli correctly across all three
baseline sessions. Due to the stability during baseline sessions, MT-B training sessions were
then introduced. As outlined in the protocol, the first three training sessions incorporate the use
of a 0-s prompt delay as instructional sessions to teach the target responses the researchers were
seeking; therefore, no data were collected during these sessions. Following the three sessions
using a 0-s prompt delay, a 1-s prompt delay was introduced, allowing Sam to provide a response
to the vocal stimuli presented to him. Throughout all training sessions, Sam continued to display
mastery of accurate responding to Target stimuli. Similarly, Sam showed exceptional
proficiency in accurately responding to Class 1 and Class 2 stimuli, where Sam answered 82% of
Class 1 stimuli correctly during the first MT-B training session and 100% of the Class 2 stimuli
correctly. Following the first training session, the prompt-delay level increased to a 2-s prompt
delay where Sam answered 100% of Class 1 and Class 2 stimuli correctly. The prompt delay
level was then increased again to a 3-s prompt delay where Sam answered 100% of Class 1 and
Class 2 stimuli correctly. Based on the mastery criteria, since Sam answered 100% of Target,
Class 1, and Class 2 stimuli correctly across two consecutive sessions, this indicated that Sam
had mastered MT-B. In terms of effect size, when comparing Target, Class 1, and Class 2 data
from baseline to training, the NAP coefficient (Pustejovsky & Swan, 2018; Vannest & Parker,
2009) for Target responses was .50, suggesting there was a weak effect; however, it is important
to note Target responses were mastered during MT-A and remained within mastery level
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throughout MT-B, so data were stable across baseline and training sessions. It is important to
note DOR occurred 0% across all sessions conducted for MT-B. In terms of comparing Class 1
responses from baseline to training sessions, the NAP coefficient was 1.00, suggesting there was
a large effect between baseline and training sessions. Finally, when calculating NAP for Class 2,
the coefficient was also 1.00, suggesting there was a strong effect between baseline and training
sessions (Table 5).
Multiple Listener. The prerequisite skill of ML entails similar procedures to those
implemented during MT-B; however, during ML, the participant was required to point to
specific stimuli represented in pictures to identify Target stimuli, Class 1 stimuli, and Class 2
stimuli. For Target responses, this included pointing to specific stimuli, such as, “Point to the
owl” or “Point to the fox”. For Class 1 responses, Sam was instructed to point to all stimuli that
were classified as bird or mammals. Finally, for Class 2 responses, Sam was instructed to point
to all stimuli that live a specific ecosystem (e.g., “Point to the animals that live in the tundra”).
Upon the introduction of ML baseline sessions, Sam responded with 100% accuracy across
Target, Class 1, and Class 2 stimuli presented to him across all three baseline sessions conducted.
Since Sam answered 100% of the stimuli presented to him correctly across all three sessions
during baseline, this indicated Sam had mastered this skill and training sessions were deemed
unnecessary to complete. It is important to note DOR occurred 0% across all baseline sessions
conducted for ML. Further, as a result of Sam mastering ML during baseline sessions NAP was
unable to be calculated since there were not two phases of data to compare.
Intraverbal Categorization. The prerequisite skill of IC comprised the skill of accurately
responding to vocal stimuli presented to the participants for Class 1 and Class 2 stimuli. For
example, the participants were presented the stimulus of “Tell me some birds,” in which the
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participant was then required to respond with “Owl and hawk” to be counted as an accurate
response. It is important to note, although there are more correct answers than owl and hawk, for
the purpose of this study and the training sessions, the appropriate response the researchers were
seeking were owl and hawk. During IC baseline sessions, Sam answered 0% of Class 1 and
Class 2 stimuli correctly across all three baseline sessions conducted. Due to stable responding
from Sam during baseline sessions, training sessions were then introduced. Similar to the other
prerequisite skills training sessions, the first three sessions incorporated the use of a 0-s prompt
delay where no data were collected. Following the three instructional sessions using a 0-s
prompt delay, a 5-s prompt delay was introduced where Sam answered 92% of the Class 1
stimuli correctly and 50% of Class 2 stimuli correctly. However, during the first session using a
5-s prompt delay Sam provided three consecutive errors with his responses; therefore, the
decrease in prompt delay level was established as a remediation session. Once the remediation
session was conducted, a 5-s prompt delay was reintroduced where Sam answered 100% of Class
1 and Class 2 stimuli correct across two consecutive sessions, which indicated mastery of the
skill. It is important to note DOR occurred 0% across all sessions conducted for IC. When
calculating the effect size using NAP (Pustejovsky & Swan, 2018; Vannest & Parker, 2009) for
Class 1 and Class 2 responses, both Classes yielded a NAP coefficient of 1.00, suggesting there
was a strong effect of treatment between baseline and training sessions (Table 5).
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Table 5
Effect Sizes – Sam’s Prerequisite Skills Training – Set A
Listener Compound
Discrimination
Qualitative
NAP
Descriptor
0.71
Medium

Target
Class 1
Class 2
T,C1,C2

Multiple-Tact A
NAP
1.00
-

Qualitative
Descriptor
Large
-

Multiple-Tact B
NAP
0.50
1.00
1.00
-

Qualitative
Descriptor
Weak
Large
Large
-

Multiple Listener
NAP
**
**
**
-

Qualitative
Descriptor
**
**
**
-

Intraverbal
Categorization
Qualitative
NAP
Descriptor
1.00
Large
1.00
Large
-

Notes. NAP scores .65 and below are considered weak effects, scores from .66 to .92 are
considered medium effects, and scores .93 and above are considered large effects (Vannest &
Parker, 2009). - = Indicates those portions of the skill are not measured in that skill. * =
Indicates data collection were suspended prior to collecting those data. ** = Indicates the
participant mastered the skill during baseline.
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Figure 2.

Prerequisite skills training graph – Sam – Set A.

Note. Circle = Target; Triangle = Class 1; Square = Class 2; Diamond = Target, Class 1, Class 2.
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Set B. The second set of pre-established novel stimuli included specific types of items
(e.g., spoon, knife, shovel, and saw), whether these items were eating utensils or tools, and the
classification of those items or what they are used to accomplish (e.g., scoop or cut). Similar to
Set A, these three pieces of information were then categorized, such as, the specific item was
known as the Target piece of information, whether the item was an eating utensil or a tool was
known as Class 1 information, and the classification or what the item was used to accomplish
was known as Class 2 information. This information was then taught through the use of
prerequisite skills training, as previously mentioned, in hopes of each participant acquiring novel
convergent intraverbals (e.g., “A tool used to scoop is?”). Sam’s data for Set B prerequisite
skills training can be seen in Figure 3.
Listener Compound Discrimination. The final prerequisite skill outlined by Sundberg
and Sundberg (2011) is known as LCD. LCD comprises of the skill of pointing to specific
stimuli based on a vocal antecedent stimulus, which includes multiple stimuli (e.g., “Point to a
mammal from the tundra”). The skill of LCD was referred as the final building block in training
an individual to vocally respond to convergent intraverbals in an accurate manner by Sundberg
and Sundberg (2011). Given that the skill of LCD combines Target, Class 1, and Class 2 stimuli
into a single vocal antecedent stimulus, the data for this particular skill are combined into a
single measure. Upon introduction of baseline sessions, Sam answered 50% of Target, Class 1,
and Class 2 stimuli correctly, followed by a decrease in level with 33% correct. Due to the
variable responding from Sam, baseline sessions were continued until the data were stable or on
a decreasing trend and Sam answered 50% of the stimuli presented to him correctly across the
following three sessions, in which baseline was discontinued. Due to the COVID-19 crisis
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(WHO, 2020), the IRB discontinued human subject research and no further data were able to be
collected for this skill and set.
Multiple-Tact A. The prerequisite skill of MT-A specifically focuses on teaching an
individual what a specific item is or Target information through the presentation of a stimulus in
the form of a picture and providing an echoic prompt to increase accuracy of responding to the
vocal stimuli presented. In the case of Set A, the items or Targets were animals, including an
owl, a hawk, a reindeer, and a fox (Table 6). During the MT-A phase, baseline sessions were
conducted, which was then followed by training sessions if the participant had not mastered the
Target items during baseline sessions. Due to the COVID-19 crisis (WHO, 2020), the IRB
discontinued human subject research and no further data were able to be collected for this skill
and set.
Multiple-Tact B. The prerequisite skill of MT-B entailed the same procedures outlined
during MT-A, however, Class 1 and Class 2 responses were also recorded. In terms of Set A,
Class 1 information included the species of animal each Target is, either a mammal or bird (e.g.,
an owl is a bird, a fox is a mammal). Class 2 information entailed the type of ecosystem the
Target animal lives in, including the tundra or desert (e.g., an owl lives in the tundra, a fox lives
in the desert). It is important to note training sessions were not completed for Target during MTB due to previous mastery during MT-A; therefore, training sessions were only conducted for
Class 1 and Class 2 information while monitoring continued mastery of Target information. Due
to the COVID-19 crisis (WHO, 2020), the IRB discontinued human subject research and no
further data were able to be collected for this skill and set.
Multiple Listener. The prerequisite skill of ML entails similar procedures to those
implemented during MT-B; however, during ML, the participant was required to point to
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specific stimuli represented in pictures to identify Target stimuli, Class 1 stimuli, and Class 2
stimuli. For Target responses, this included pointing to specific stimuli, such as, “Point to the
owl” or “Point to the fox”. For Class 1 responses, Sam was instructed to point to all stimuli that
were classified as bird or mammals. Finally, for Class 2 responses, Sam was instructed to point
to all stimuli that live a specific ecosystem (e.g., “Point to the animals that live in the tundra”).
Due to the COVID-19 crisis (WHO, 2020), the IRB discontinued human subject research and no
further data were able to be collected for this skill and set.
Intraverbal Categorization. The prerequisite skill of IC comprised the skill of accurately
responding to vocal stimuli presented to the participants for Class 1 and Class 2 stimuli. For
example, the participants were presented the stimulus of “Tell me some birds,” in which the
participant was then required to respond with “Owl and hawk” to be counted as an accurate
response. It is important to note, although there are more correct answers than owl and hawk, for
the purpose of this study and the training sessions, the appropriate response the researchers were
seeking were owl and hawk. Due to the COVID-19 crisis (WHO, 2020), the IRB discontinued
human subject research and no further data were able to be collected for this skill and set.
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Figure 3.

Prerequisite skills training graph – Sam – Set B.

Note. Circle = Target; Triangle = Class 1; Square = Class 2; Diamond = Target, Class 1, Class 2.

Convergent Intraverbals (Research Questions 1, 2, 3, and 4)
The aim of the current study was to establish the validity of teaching individual
prerequisite skills (Sundberg & Sundberg, 2011) to facilitate the emergence of convergent
intraverbal responding (DeSouza et al., 2019). Although the bulk of the study relied on training
these prerequisite skills to reach mastery, the primary goal was to measure the indirect effect
training these prerequisite skills had on the emergence of responding under convergent control.
Convergent intraverbal probes were conducted prior to prerequisite skills training with each
novel set of stimuli to measure each participant’s baseline of accurately responding to
convergent intraverbals. Additionally, following the mastery of each prerequisite skill, a
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convergent intraverbal probe was conducted to analyze whether the mastery of a prerequisite
skill facilitated the emergence of convergent intraverbals for each set of novel stimuli. Each
participant was measured on the number of correct responses during a given probe and divided
the number of correct responses by the total number of opportunities the participant had, which
in this case was always 12. In addition to measuring the percentage of correct responses, a
second variable of DOR was also measured. The variable of DOR aimed to measure if the
participant engaged in repeating the two stimuli presented to them prior to providing a response.
Although DOR were not trained to the participants, previous literature has suggested DOR to
facilitate the emergence of convergent intraverbals (Kisamore et al., 2013; Kisamore et al.,
2016); therefore, it was important to measure DOR amongst all participants.
A multiple-probe design (Horner & Baer, 1978) was used with concurrent (across sets of
stimuli) and nonconcurrent (across participants) components; therefore, visual analyses were
used to identify relationships and differentiate the dependent variable between baseline and
following the mastery of each prerequisite skill (Baer, 1977; Kratochwill et al., 2010; Parker et
al, 2007; Wolery et al., & Barton, 2010). Convergent intraverbal probe graphs across sets of
stimuli and across participants can be found in Figure 4 and Figure 5.
John
Set A. Upon visual analysis of John’s convergent intraverbal data for Set A, throughout
the three baseline probes conducted, John consistently answered 0% of the stimuli correctly
across all trials. Further, John did not engage in any DOR. Since John’s baseline probes
remained stable across three consecutive probes, the prerequisite skill of MT-A and MT-B was
trained. Following mastery of MT-A and MT-B, a convergent intraverbal probe was conducted
where John answered 0% of the stimuli correctly and engaged in DOR 0% of the trials
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administered. The skill of ML was then trained and mastered by John. Following mastery of
ML, an increase in level was observed and John answered 50% of the convergent intraverbals
correct, but continued to engage in 0% of DOR. It was at this time when the Institutional
Review Board (IRB) at Mississippi State University suspended all human subject research due to
the COVID-19 global pandemic (WHO, 2020); therefore, no convergent intraverbal probes were
conducted following training IC or LCD. As a result, it is difficult to suggest the mastery of each
prerequisite skill was facilitating the emergence of convergent intraverbals. However, there was
an increase in trend and level of John’s data across time and following the mastery of several
prerequisite skills, which presents the possibility that John was on a trajectory to master Set A
convergent intraverbals if the last two prerequisite skills were trained.
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Figure 4.

Convergent intraverbal probes – across sets – John.

Notes. The percentage of correct responses for each convergent intraverbal probe across Set A
and Set B.
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Set B. Due to the suspension of all human subject research by Mississippi State
University’s IRB from the COVID-19 international crisis (WHO, 2020), no convergent
intraverbal probes were conducted for Set B.
Set C. The novel set of stimuli established for Set C was reserved to conduct a
confirmatory analysis and train the skill that led to mastery of convergent intraverbals during Set
A and Set B and measure the emergence of convergent intraverbals following the training of that
skill. However, due to the suspension of all human subject research by Mississippi State
University’s IRB from the COVID-19 international crisis (WHO, 2020), the confirmatory
analysis was unable to be conducted, in turn prevented the researcher from conducting any
convergent intraverbal probes for Set C.
Sam
Set A. Upon visual analysis of Sam’s convergent intraverbal data for Set A, throughout
the seven baseline probes conducted, Sam consistently answered 0% of the stimuli correctly
across all trials. Similarly, Sam did not engage in any DOR across any baseline probes. Since
Sam’s baseline probes remained stable across seven consecutive probes, the prerequisite skill of
LCD was trained. Following mastery of LCD, a convergent intraverbal probe was conducted
where Sam answered 8% of the stimuli correctly and engaged in DOR 0% of the trials
administered. The skills of MT-A and MT-B were then trained and mastered by Sam.
Following mastery of MT-A and MT-B, a decrease in level was observed and Sam answered 0%
of the convergent intraverbals correct and continued to engage in 0% of DOR. The skill of ML
was then trained and mastered by Sam. Following mastery of ML, Sam continued to answer 0%
of the convergent intraverbals presented to him correctly as well as engaged in DOR 0% of the
time throughout the probe. The final skill of IC was then trained and mastered by Sam.
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Following mastery of the skill, a convergent intraverbal probe was administered where an
increase in level was observed and Sam answered 25% of the intraverbals correct but still
engaged in DOR 0% of the time. Following the mastery of all skills and running all convergent
intraverbal probes, a post-training probe was conducted to observe if any type of maintenance
had occurred in regard to Sam’s responding to convergent intraverbals of Set A. During the
post-training, there was a decrease in level and Sam answered 0% of the convergent intraverbals
correctly as well as remained stable for 0% DOR.
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Figure 5.

Convergent intraverbal probes – across sets – Sam.

Notes. The percentage of correct responses for each convergent intraverbal probe across Set A
and Set B.

83

Treatment Integrity
Procedural Integrity
Procedural integrity was collected and calculated for each baseline session, prerequisite
skills training session, and convergent intraverbal probe throughout the study. A trained
graduate research assistant was present during 100% of the sessions completed during each
phase of the study to collect procedural integrity as a way to ensure baseline and treatment
protocols were reliably implemented. For baseline during all prerequisite skills sessions with
each set of stimuli, procedural integrity was at 100% for each participant, with the average being
100%. For all prerequisite skills training sessions with each set of stimuli, the graduate
researchers indicated that procedural integrity was 100% at all sessions with each participant.
For the convergent intraverbal probes, procedural integrity was at 100% for each set of stimuli
and each participant. Overall, procedural integrity across all phases of the study remained at
100%, indicating the trained graduate researchers consistently followed the protocols of each
session throughout the entirety of the study.
Interobserver Agreement (IOA)
Throughout the study, a trained graduate research assistant was present during all
sessions conducted by the graduate researcher. The role of the graduate research assistant was to
collect procedural integrity data as well as interobserver agreement (IOA) as each session was
conducted. Although What Works Clearinghouse (Kratochwill et al., 2010) indicates one third
of data during each phase of a study should include IOA, 100% of the sessions across all phases
and sessions completed for each participant had IOA collected. The overall percentage of IOA
for John’s prerequisite skills baseline sessions, prerequisite skills training sessions, and
convergent intraverbal probes of set A was 100%. The overall percentage of IOA for Sam’s
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prerequisite skills baseline sessions, prerequisite skills training sessions, and convergent
intraverbal probes of set A was 100%. Additionally, Sam had been presented with several
baseline convergent intraverbal probes for set B, which had an overall percentage of IOA of
100%. Overall, IOA remained high across all phases of the study with both participants.
Therefore, it can be suggested that the graduate research assistant’s observations were conducted
reliably across sessions and research assistants.
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CHAPTER V
DISCUSSION
Current Study
Research analyzing teaching convergent intraverbals to individuals, specifically
individuals with room for improvement in the area of communication, has been sparse. Despite
recent surges in research examining this phenomenon, research has only suggested several
reliable methods of teaching individuals to acquire convergent intraverbals. Of the studies
conducted examining the acquisition of convergent intraverbals, the most common procedures
implemented to assist in the acquisition of convergent intraverbals observed in previous literature
include transfer of stimulus control procedures (DeSouza et al., 2017). Transfer of stimulus
control procedures have been deemed an empirically based strategy to teach individuals
intraverbals under divergent control (e.g., Braam & Poling, 1983; Emmick et al., 2010; Finkel &
Williams, 2001; Goldsmith et al., 2007; Ingvarsson et al., 2012; Ingvarsson & Hollobaugh, 2010;
Ingvarsson & Le, 2011; Ingvarsson et al., 2007; Luciano, 1986; Miguel et al., 2005; Partington &
Bailey, 1993; Sundberg & Sundberg, 1990; Sundberg et al., 1990; Vedora & Conant, 2015;
Vedora et al., 2009; Vignes, 2007; Watkins et al., 1989), and therefore has been a primary source
of research exploring the acquisition of intraverbals under convergent control (Braam & Poling,
1983).
Although previous research suggests some empirical evidence of transfer of stimulus
control procedures work to teach individuals convergent intraverbals, individuals with ASD
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display some limitations which prevent transfer of stimulus control procedures to be as
successful with these particular individuals due to stimulus overselectivity and restricted
stimulus control (Koegel & Wilhelm, 1973; Sundberg & Sundberg, 2011). As a result, more
recent studies examining methods to teach convergent intraverbals to individuals with ASD have
resorted to analyzing the effects of other strategies including teaching individuals to engage in
differential observed responding (DOR; Dube & McIlvane, 1999; Kisamore et al., 2013;
Kisamore et al., 2016). The strategy of using DOR procedures to increase convergent intraverbal
responding amongst individuals with ASD aims to decrease the probability of individuals with
ASD engaging in stimulus overselectivity and restricted stimulus control. Kisamore and
colleagues (2013, 2016) implemented DOR procedures to increase divergent and convergent
intraverbal responses, which suggested these procedures can be helpful for increasing these
particular skills; however, the researchers found DOR procedures ungeneralizable to novel
settings and stimuli these individuals are presented with.
As a result of these limitations found by Kisamore and colleagues (2013; 2016), a new
route of research has recently been established, focusing on training skills suggested to be
prerequisites to individuals acquiring convergent intraverbals and acquiring the ability to
generalize the convergent intraverbal responding to novel environments and stimuli. Initially
outlining the skills, Sundberg and Sundberg (2011) suggested there are four particular skills
which facilitate the emergence of convergent intraverbal responding and once these skills have
been mastered, convergent intraverbal responding should be emerge. Although Sundberg and
Sundberg (2011) suggested this hypothesis in 2011, no research examined the validity of the
hypothesis until DeSouza and colleagues (2019). DeSouza et al (2019) tested this hypothesis by
training the four skills outlined by Sundberg and Sundberg (2011) and measured the emergence
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of convergent intraverbal responding prior to training each skill and following mastery of each
skill. Overall, their results suggest training the four prerequisite skills do result in the acquisition
of novel convergent intraverbals. Despite the positive results found by DeSouza and colleagues
(2019), several limitations presented themselves throughout the study and the researchers were
unable to establish empirical evidence of the procedures implemented. Of these limitations, the
most prominent limitation was in regard to the sequence the skills were trained. There is no
evidence based on the study suggesting the sequence they taught the skills in is the most
effective or efficient sequence. Additionally, DeSouza and colleagues (2019) presented the
limitation of teaching stimuli in which individuals have previous exposure to, making it difficult
to suggest whether the individuals were presented with truly novel stimuli or if practice effects
can explain the emergence of convergent intraverbal responding. As a result of the limited
research regarding convergent intraverbals, in addition to the research conducted by DeSouza
and colleagues (2019), this limitation provides a significant opportunity to replicate and extend
this study.
Due to the extreme gap in current literature regarding teaching convergent intraverbals to
individuals with ASD, the current study aimed to replicate the current literature and address
some of those gaps. Therefore, the purpose of this study was to teach the four prerequisite skills
indicated by Sundberg and Sundberg (2011) to analyze the effects of mastering those skills on
the acquisition of convergent intraverbals. Further, the current study aimed to determine if
training the prerequisite skills in a different sequence than those conducted by DeSouza and
colleagues (2019) could lead to quicker acquisition of convergent intraverbals and if so, if there
is a specific prerequisite skill that can lead to an individual with ASD acquiring convergent
intraverbals. Therefore, several research questions were addressed in the current study:
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Research Question #1: Do children with ASD or a related disability acquire novel
convergent intraverbals, following the training of prerequisite skills?
Research Question #2: Is it possible to facilitate the emergence of novel convergent
intraverbals in children with ASD or a related disability following the training of prerequisite
skills (Sundberg & Sundberg, 2011) in a different sequence than tested by DeSouza and
colleagues (2019)?
Research Question #3: Does the training of prerequisite skills (Sundberg & Sundberg,
2011) in a different sequence produce equivalent or quicker acquisition of novel convergent
intraverbals in children with ASD or a related disability relative to the results observed by
DeSouza et al (2019)?
Research Question #4: Can novel convergent intraverbals emerge in children with ASD
or a related disability through the training of fewer than four prerequisite skills than Sundberg
and Sundberg (2011) identified and tested by DeSouza and colleagues (2019)?
This chapter will review the findings of the current study by answering the research
questions, present implications that can be concluded from the results for future research and
practice, discuss the limitations of this study, and finally, provide recommendations for future
research regarding the topic of facilitating the emergence of convergent intraverbals.
Overview of Findings
Prerequisite Skills Training
Upon analysis of the data collected during prerequisite skills training, the data provide
useful information when discussing the findings for each participant. Overall, based on the data
collected prior to the suspension of human subject research from the COVID-19 global pandemic
(WHO, 2020), both John and Sam showed a significant increase in proficiency of each skill.
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Comparison of baseline average percentages of correct responses to training percentages
indicated both participants had a significantly higher average of correct responding during
training phases. Further, when analyzing the data, John and Sam were able to master each skill
following six or fewer training sessions with the exception of Sam during Listener Compound
Discrimination. In addition to the positive results found from these data, John and Sam
displayed mastery of Multiple Listener during baseline sessions and did not require training
sessions to occur. Finally, the effect size Nonoverlap of All Pairs (NAP; Vannest & Parker,
2009) showed the training sessions were significantly effective across all skills and phases.
Despite John and Sam mastering all skills trained on, it is important to consider some
possible explanations of why it took Sam additional training sessions to master the skill of
Listener Compound Discrimination. According to Sundberg and Sundberg (2011), the
prerequisite skills they outlined for individuals to acquire multiply controlled intraverbals were
discussed in a specific order as a way to suggest the skills should be trained in that order. The
skill of LCD is considered to be the final prerequisite skill to train due to the hierarchical nature
of the skills; building off the previous skill. Since one of the primary goals was to assess
whether a varied sequence of prerequisite skills training could facilitate the emergence of
convergent intraverbals in a more effective and efficient manner than suggested by Sundberg and
Sundberg (2011) and assessed by DeSouza and colleagues (2019). Therefore, Sam was
randomly assigned to participate in LCD training as the first skill to be trained. Despite the
primary goal of assessing varying sequences of prerequisite skills training, several hypotheses
can be deduced from the results explaining the possibility why this skill took longer for Sam to
master.
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First, since the skills build upon each other, this can suggest that LCD may not be the
most effective skill to train first. Further, it may provide evidence that the sequence of
prerequisite skills outlined by Sundberg and Sundberg (2011) and assessed by DeSouza and
colleagues (2019) may be the most effective sequence of skills training. Second, these results
may suggest that there are additional skills required to master prior to acquiring LCD. Whether
these skills are those embedded in the prerequisite skills preceding LCD or if a completely novel
set of skills are required to master prior to achieve mastery of LCD it is difficult to tell based on
the current results; however, it is an important finding to note. Additionally, despite the current
findings, it is difficult to present further hypotheses regarding the reasons why it took Sam an
extended number of training sessions to master LCD due to the limited data collected prior to the
Institutional Review Board at Mississippi State University suspending human subject research
due to the COVID-19 global pandemic (WHO, 2020).
In addition to the findings of prerequisite skills training, an additional variable was
measured throughout the study. DOR were an indirect variable that was measured throughout
prerequisite skills baseline and training sessions. Although engaging in DOR was not directly
trained, it was important to measure this behavior of the participants to determine if there was a
systematic correlation between engaging in DOR and the efficiency of mastering each
prerequisite skill. Throughout all phases of prerequisite skills training, John and Sam engaged in
DOR 0% of the sessions. These results are similar to those observed by DeSouza and colleagues
(2019). Throughout their prerequisite skills training, two out of the three participants did not
engage in DOR. Despite the low percentage of DOR across the study conducted by DeSouza
and colleagues (2019) and the current study, the results of all participants suggest they mastered
all prerequisite skills in an efficient manner.
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Aside from the similarities and differences established between the current study and the
study conducted by DeSouza and colleagues (2019), the data of the current study provide support
that the procedures outline and evaluated by DeSouza and collegues (2019) are reliable in
achieving mastery of the prerequisite skills.
Convergent Intraverbal Probes
Although prerequisite skills training consumed the majority of the procedures, the
ultimate goal was to measure the indirect effects mastery of each prerequisite skills has on the
ability to accurately respond to novel convergent intraverbals. Based on the limited data
collected, several findings can be observed. Overall, neither John nor Sam were able to achieve
mastery of convergent intraverbal responding. It is important to note that John’s data collection
was suspended prior to completing training sessions for all skills, whereas Sam mastered all
prerequisite skills for Set A of novel stimuli; however, was unable to master intraverbal
responding under convergent control.
In terms of John’s convergent intraverbal probe data, John’s baseline responding was
stable at 0% correct across all sessions and remained at 0% correct responses following the
mastery of MT. However, following the mastery of the second prerequisite skill of ML, there
was a sudden increase in level of accurate responding with 50% correct responses. Although
John’s convergent intraverbal probes were unable to be completed, based on the trend of his data
following the mastery of two prerequisite skills, it is possible John was on a trajectory to master
convergent intraverbals for Set A stimuli if training sessions continued. Despite the
incompletion of data collection, when comparing the results of the current study to those
collected by DeSouza and colleagues (2019), an interesting result is the similarity between the
data. Similar to John, two of the three participants from the study conducted by DeSouza and
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colleagues (2019) all displayed a significant increase in accurate convergent intraverbal
responding following the mastery of Multiple Listener, resulting in an average of 50% correct
responses. Further, the participants of the study conducted by DeSouza and colleagues (2019) all
achieved mastery of convergent intraverbal responding. Based on these results, it is possible to
suggest John’s level of correct responding would have followed a similar trajectory to those
displayed by the participants in the DeSouza et al (2019) study and acquired the emergence of
convergent intraverbal responding had data collection been completed.
As for Sam, training sessions and convergent intraverbal probes were completed for Set
A stimuli; however, Sam’s results were significantly different than John’s. Across all baseline
convergent intraverbal probes, Sam’s data remained stable at 0% correct responses. Upon
mastery of the first prerequisite skill trained, LCD, Sam answered 8% of the stimuli correctly,
but was then followed by a decrease back to 0% correct following mastery of MT and ML.
Following mastery of IC, there was an increase in level and Sam accurately responded to 25% of
the stimuli presented to him, but again was followed by a decrease in level during the posttraining probe where Sam answered 0% of the stimuli correctly, therefore suggesting the
sequence of prerequisite skills training did not facilitate the emergence of convergent
intraverbals for Set A. Despite the lack of progress Sam made in terms of convergent
intraverbals, Sam’s convergent intraverbal data present several interesting findings when
comparing them to those observed by the participants in the study conducted by DeSouza et al
(2019). To begin with, it is interesting to compare the percentage of accurate responding of
convergent intraverbals following mastery of LCD. Based on the findings of DeSouza and
colleagues (2019), despite the lack of progress the participants displayed with convergent
intraverbal responding following the mastery of other skills, all participants displayed a
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significant increase in accurate convergent intraverbal responding and achieved mastery of
convergent intraverbals following mastery of LCD. In contrast, Sam answered 8% of the stimuli
correctly following mastery of LCD. Additionally, two out of the three participants in DeSouza
and colleagues’ (2019) study displayed substantial increases in percentage of correct responding
following the mastery of ML, whereas Sam displayed a decrease in accurate responding
following the mastery of ML.
Based on the results and comparing them to those observed by DeSouza and colleagues
(2019), an interesting factor to consider is in regard to the sequence of prerequisite skills
training. DeSouza et al (2019) aimed to assess the validity of Sundberg and Sundberg’s (2011)
hypothesis regarding the necessity of teaching four prerequisite skills to facilitate the emergence
of convergent intraverbals in individuals with room for improvement in the area of
communication. Therefore, DeSouza and colleagues (2019) trained their participants in the
sequence outlined by Sundberg and Sundberg (2019); however, they were unable to confirm
whether that particular sequence of prerequisite skills training was the most effect. The current
study aimed to address that limitation by training participants in varying sequences. John was
trained using the same sequence DeSouza et al (2019) implemented with their participants (e.g.,
MT, ML, IC, LCD), whereas Sam was trained in a different sequence (e.g., MT, ML, IC, LCD).
When comparing the data, John’s data are similar to those observed by the participants of
DeSouza and colleagues (2019), in which John displayed similar progress following the mastery
of specific prerequisite skills. In contrast, Sam’s data were significantly different than John’s
and those observed by DeSouza and colleagues (2019), specifically following mastery of
Listener Compound Discrimination. Although data collection was incomplete, these differences
support the suggestion and evidence of training the prerequisite skills in the order identified by
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Sundberg and Sundberg (2011) is more effective than varying the sequence of prerequisite skills
training observed by Sam’s data.
In addition to measuring convergent intraverbal responding, the current study indirectly
measured each participant’s DOR throughout convergent intraverbal probes. Throughout the
probes, John and Sam engaged in 0% of DOR behaviors. These results are inconsistent with
those observed by DeSouza and colleagues (2019), where two out of the three participants in
their study engaged in a significant percentage of DOR. Based on these findings, there may be
support to suggest DOR help individuals acquire novel convergent intraverbals.
Implications
Although it is difficult to suggest implications based on the preliminary results collected
for this study due to the major disruption as a result of the COVID-19 global pandemic (WHO,
2020), there are still several take-aways that can be drawn from the results. Overall, when
analyzing the preliminary data as whole, both participants displayed mastery of prerequisite
skills training for Set A, suggesting the procedures outlined by DeSouza and colleagues (2019)
were effective in teaching these particular skills. While this is a positive result, the primary goal
of the study was to observe the mastery of these skills facilitate the emergence of convergent
intraverbals.
Upon analysis of the convergent intraverbal probes completed prior to suspension of data
collection, neither John nor Sam displayed acquisition of convergent intraverbal responding
following the mastery of prerequisite skills for Set A. Although neither participant acquired
convergent intraverbals, based on John’s preliminary data, the trajectory of his data were on
upward trend following the mastery of two prerequisite skills, potentially suggesting John would
have acquired convergent intraverbals had he mastered the final two prerequisite skills. In
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contrast, Sam had mastered all prerequisite skills and been administered all convergent
intraverbal probes for Set A; however, showed minimal progress towards acquiring convergent
intraverbals. These results suggest conflicting outcomes compared to the findings of DeSouza
and colleagues (2019). In their study, all participants displayed acquisition of convergent
intraverbals following the mastery of all prerequisite skills (DeSouza et al., 2019). Despite the
contrast between findings, this can provide further insight of the research questions. While it can
be suggested John was on a trajectory to acquire convergent intraverbals and Sam was unable to
acquire convergent intraverbals, this could be due to the differing sequences of prerequisite skills
training John and Sam were exposed to. John was presented with prerequisite skills training in
the same sequence DeSouza and colleagues (2019) conducted the prerequisite skills training with
all of their participants, whereas Sam was presented with prerequisite skills training in a different
sequence. These findings provide evidence to suggest that training individuals in a different
sequence than those outlined by Sundberg and Sundberg (2011) and analyzed by DeSouza and
colleagues (2019) is not an effective way to facilitate the emergence of convergent intraverbals
through prerequisite skills training.
In addition to the current results suggesting varying the sequence of prerequisite skills
training may not be the most effective way to facilitate the emergence of convergent intraverbals,
the current study also aimed to determine if it was possible for an individual to acquire
convergent intraverbal through mastery of fewer skills than suggested by Sundberg and
Sundberg (2011) and assessed by DeSouza and colleagues (2019). Although DeSouza and
colleagues (2019) trained all four prerequisite skills to all participants, it can be observed
amongst all three participants they all acquired convergent intraverbal responding following
mastery of LCD. As a result, the researcher hypothesized it could be possible for an individual
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to acquire convergent intraverbals or at least result in a significant increase in accurate
responding following the mastery of LCD. However, based on the limited data collected, the
data do not support the hypothesis of training fewer than all four prerequisite skills, specifically
the skill of LCD, could result in a viable method to facilitate the emergence of convergent
intraverbals. Despite conducting LCD training to only Sam, following mastery of LCD, Sam
only answered 8% of multiply controlled stimuli presented to him correctly, whereas participants
in the study conducted by DeSouza and colleagues (2019) displayed an average increase of 50%
correct responding and resulted in the acquisition of convergent intraverbals following the
mastery of LCD.
Additionally, based on the results, the most significant increase in percentage of accurate
convergent intraverbal responding was observed from John following the mastery of ML. While
consistent results that the mastery of ML led to a significant increase in percentage of accurate
convergent intraverbal responding can be observed between the data collected by DeSouza and
colleagues (2019) and the results of the current study, the mastery of ML never preceded the
acquisition of convergent intraverbals, providing further evidence it may not be probable for an
individual diagnosed with ASD with room for improvement in the area of communication to
acquire convergent intraverbals through mastery of a single prerequisite skill.
Finally, based on the results of measuring the secondary variable of DOR and comparing
those results to the percentage of DOR the participants in the study conducted by DeSouza and
colleagues (2019), there may be evidence to support the lack of DOR John and Sam engaged in
affected the progress they made in terms of convergent intraverbal responding. In addition to the
evidence presented in their study, previous literature as evaluated the effects of teaching
individuals to engage in DOR as a strategy to increase convergent intraverbal responding
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(Kisamore et al., 2013; Kisamore et al., 2016). Based on their findings, teaching individuals to
engage in DOR can be an effective strategy to facilitate the emergence of convergent
intraverbals. Therefore, it is possible Sam’s lack of acquiring convergent intraverbals could be a
result of not engaging in DOR.
The current study aimed to answer several critical questions that would have a significant
impact on the current line of research exploring effective ways to increase convergent
intraverbals in individuals with ASD. Despite the implications outlined, it is important to note
these data are strictly preliminary and require further validation.
Limitations
Although findings provide implications for future use of training individuals to acquire
convergent intraverbals, there are several limitations that should be considered when analyzing
the results. To begin with, based on the results of DeSouza and colleagues (2019) each
participant who was able to master each prerequisite skill outlined by Sundberg and Sundberg
(2011) was able to master intraverbal responding under convergent control. However, in the
current study, both participants mastered all prerequisite skills (Sundberg & Sundberg, 2011),
but were unable to achieve above 50% correct responding throughout convergent intraverbal
probes. While these data are preliminary, it can be suggested based on the trend of the data, at
least one of the two participants was not going to achieve mastery of convergent intraverbals.
This yields the suggestion that there may be additional prerequisites for individuals with room
for improvement in the area of communication to be in a place to acquire convergent
intraverbals. DeSouza and colleagues (2019) mentioned their eligibility criteria to participate in
their study was participants must score at least an 85 out of 100 on the EESA (Esch, 2012) and a
score of at least 50 but not more than an 80 on the Intraverbal Subtest (Sundberg, 2011) with at
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least two correct responses for intraverbal categorization questions (e.g., “Tell me some colors”).
In the case of the current study, both participants scored near perfect on the EESA and within the
eligibility range for the Intraverbal Subtest; however, were unable to acquire convergent
intraverbals. Although it is well known all individuals with ASD greatly vary in their abilities,
these results further extend the notion of individualizing treatment and training sessions for each
individual.
A secondary limitation noted is in regard to the novel stimuli each participant is trained
on to facilitate the emergence of convergent intraverbals. DeSouza and colleagues (2019)
presented the limitation of presenting truly novel stimuli as a limitation, so the current study
aimed to address this limitation by presenting stimuli believed to be novel to the researcher;
however, in some cases the participants were observed to be more familiar with some stimuli in
contrast to others. Based on this observation, an additional limitation is that it is difficult to
determine whether stimuli are truly novel for an individual without assessing their current
knowledge prior to conducting prerequisite training sessions.
Another limitation noted is in regard to the high number of trials conducted within a
single session with the individual. Although an eligibility criterion was for participants to
engage in minimal rates of problem behaviors, it was noted that the participants were observed to
become fatigued and engage in low rates of non-compliance due to the rapid rate of trials
presented to them in a single sitting. This was addressed early in the study, allowing for more
breaks within a single session; however, fatigue was still observed throughout the trials, which
could contribute to the low rate of accurate responding amongst the participants. This response
fatigue is a potential confounding variable in the participants achieving mastery of convergent
intraverbals.
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Finally, a major limitation of the current project was limited data collection related to
COVID-19. On January 30, 2020, the World Health Organization deemed the COVID-19
outbreak as a global pandemic (WHO, 2020) and as of April 30, 2020, the number of global
cases of COVID-19 exceeds three million. As can be assumed, the declaration of the COVID-19
outbreak as an international health emergency placed heavy constraints on all aspects of life. In
February 2020, cases of COVID-19 became more prevalent within the United States of America,
specifically in confined regions of the nation; however, within several weeks, the COVID-19
outbreak rapidly spread to more regions of the nation, ultimately leading to county- and statewide “stay at home” orders across most regions of the USA and as of April 30, 2020, the number
of COVID-19 cases within the USA exceeds one million, resulting in over 50,000 deaths.
On March 12, 2020, Mississippi State University declared the university to transition to
full online instruction for several weeks, which later resulted in the university shutting down all
operations for the remainder of the Spring 2020 semester. During this time, it was also decided
by the Mississippi State University Institutional Review Board to indefinitely suspend all human
subject research for the safety of those conducting research as well as for the safety of the
individuals participating in research. Although the decision was made with the safety of all
individuals in mind, the current study had only completed approximately 45% of data collection;
however, following several deliberations with the dissertation committee, all committee
members were gracious in their understanding and permitted the study to be written and
defended upon with the current data that were collected up until the IRB suspended all human
subject research. As a result, these data restrict the implications on future practice, but provide
useful information for on future research.
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Future Directions for Research
Despite the findings, there are several confounding variables that can be addressed in
future research to establish reliable findings. First and foremost, since the current study was
suspended indefinitely due to the COVID-19 international crisis (WHO, 2020), future research
should collect data in its entirety with the current procedures outlined to confirm whether the any
variations of prerequisite skills training can lead to quicker acquisition of convergent
intraverbals. Additionally, with the procedures outlined, this could help identify if a single or
fewer prerequisite skills are necessary to facilitate the emergence of convergent intraverbals.
In terms of addressing the limitations of the current procedures, future research should
further explore potential skills or baseline communication skills necessary to be successful in
acquiring novel convergent intraverbal responding. As a result of the participants achieving
similar scores to the participants within the study conducted by DeSouza and colleagues (2019),
additional screening should occur in order to meet eligibility criteria to participate in prerequisite
skills training to acquire convergent intraverbals. This can be particularly be helpful since the
participants in the study conducted by DeSouza et al (2019) achieved mastery of responding to
intraverbals under convergent control and there is prior evidence that training these particular
skills can lead to acquisition of convergent intraverbals. Additionally, further screening of
necessary skills or functioning level can assist in a practical sense. The implementation of
teaching individuals to accurately respond to convergent intraverbals following the determination
of further skills necessary to acquire convergent intraverbal responding can be helpful in
establishing a hierarchy of what skills are necessary for individuals to master prior to conducting
prerequisite skills training (Sundberg & Sundberg, 2011). Therefore, future research should
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continue to analyze the prerequisite skills necessary for individuals with room for improvement
in the area on communication to acquire convergent intraverbals.
Limitations from the study conducted by DeSouza and colleagues (2019) suggested
future research should focus on establishing stimuli that are truly novel to the participants in the
study to accurately assess whether prerequisite skills training (Sundberg & Sundberg, 2011) is a
reliable method to facilitate the emergence of convergent intraverbals in individuals with ASD.
Although the current study aimed to appropriately address this limitation by establishing more
difficult stimuli as the stimuli to teach the individuals in hopes of achieving convergent
intraverbal responding, both participants displayed responding that would suggest they have had
previous exposure to the stimuli prior to participating in the study. Therefore, future research
should conduct appropriate screening measures prior to establishing the training stimuli as a
means of ensuring the individuals are participating in true training trials. This screening measure
can be accomplished through an additional procedure and presenting various stimuli of different
natures to determine if the individual has previous exposure to the specific stimuli.
An additional route that should be considered in future research is to combine the
procedures of prerequisite skills training while also training the skill of DOR to the participants.
While the study and the study conducted by DeSouza and colleagues (2019) did not implement
training procedures to increase DOR, analysis of the results of both studies provides potential
evidence that engaging in DOR combined with prerequisite skills training can better facilitate the
emergence of convergent intraverbals. Further, based on the findings from previous literature,
teaching individuals to engage in DOR may be an effective strategy in increasing the
effectiveness and efficiency of facilitating the emergence of convergent intraverbals (Kisamore
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et al., 2013; Kisamore et al., 2016). Therefore, future research should consider the
implementation of these strategies together.
Finally, future research should focus on reducing response fatigue. Based on the
procedures, participants were presented with an extensive number of vocal stimuli at a rapid rate,
which observably led to response fatigue, as evident by non-compliance from individuals who
would typically engage in full compliance. Although this response fatigue from participants was
observed early during the study and procedures were implemented to allow for longer and more
frequent breaks, the response fatigue was still evident. Therefore, future research should
elaborate on the current procedures and implement protocols to attempt to combat this from
occurring by increasing the latency of presenting vocal stimuli. Although there is evidence to
suggest the participants were not going to achieve mastery of convergent intraverbals, this can
further prevent any limitations of the individuals from responding in the most accurate manner
possible.
Summary
The purpose of the current study was to determine if training specific prerequisite skills
identified by Sundberg and Sundberg (2011) were able to facilitate the emergence of novel
convergent intraverbal responding amongst individuals diagnosed with ASD. Further, the
current study aimed to determine whether training these prerequisite skills in various sequences
could also facilitate the emergence of convergent intraverbal in a similar or more efficient
manner than the sequence conducted by DeSouza and colleagues (2019).
Results suggest the best way to facilitate the emergence of convergent intraverbals can be
through the sequence of skills training identified by Sundberg and Sundberg (2011) and assessed
by DeSouza and colleagues (2019). Further, results suggest it may not be possible to facilitate
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the emergence of convergent intraverbals through the training of a single or fewer than four
prerequisite skills. Additionally, data suggest there may be a baseline of communication skills
necessary to achieve the acquisition of convergent intraverbal responding due to the lack of
progress made by both participants in terms of convergent intraverbals. Although preliminary
screeners were conducted to determine eligibility, in which both participants met, the participants
may have displayed skills lower functioning than those used in the study by DeSouza et al
(2019). This suggestion can also be supported by the data for each participant and their mastery
of each prerequisite skill.
Despite these suggestions, the researcher is unable to confirm whether these findings are
truly consistent with those analyzed by DeSouza and colleagues (2019) due to the COVID-19
global crisis (WHO, 2020) and the inability to finish data collection procedures across several
sets of novel stimuli and across the total number of participants initially anticipated. However,
the current study does allow for future research to build upon the procedures conducted and
complete the procedures with a different group of participants to fully analyze the effects of
training the prerequisite skills in various sequences.
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Recruitment Letter
Participants for the current study will be recruited through a variety of methods including at the
following sources:
1. Facebook Autism and Developmental Disabilities Clinic of Mississippi State and related pages
2. Email recruitment letter
3. Mail recruitment letter
4. Recruitment flyers or posters at the Autism and Developmental Disabilities Clinic of
Mississippi State
Recruitment Source: Social Media
Participants will be recruited through a variety of means including recruitment from the
following sources:
1. Facebook Autism and Developmental Disabilities Clinic and related pages
Recruitment Materials
The Autism and Developmental Disabilities Clinic of Mississippi State is currently conducting a
research study to determine effective strategies to increase language and communication skills
with individuals diagnosed with Autism Spectrum Disorders (ASD).
WHAT WE NEED FROM YOU:
First, we request that interested parents respond to the call for participants and complete a
demographics questionnaire (10-15 minutes) to determine if their child would be an appropriate
fit for the study. The questionnaire will include basic questions regarding the parent’s child, their
current diagnosis, and primary concerns of their child. Once a child has been determined to be a
good fit for the study the respective individuals will be asked to do the following:
1. Reinforcer Assessment for Individuals with Severe Disabilities (RAISD) – Completed via
phone (30 minutes – Parent)
2. Preference Assessment – Completed Face-to-Face (20-30 minutes – Child)
3. Peabody Picture Vocabulary Test – Completed Face-to-Face (1 hour – Child)
4. Expressive Vocabulary Test – Completed Face-to-Face (1 hour – Child)
5. Early Echoic Skills Assessment – Completed Face-to-Face (30 minutes – Child)
6. Intraverbal Subtest – Completed Face-to-Face (30 minutes – Child)
WHO CAN PARTICIPATE?
Individuals between the ages of 4-16 years old with a diagnosis of Autism Spectrum Disorder or
related disability with communication delays. Exclusionary criteria include:
1. Individuals who engage in disruptive behaviors (e.g., aggression, non-compliance, etc.)
2. Individuals unable to produce vocal speech
3. Non-English speaking individuals
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4. Individuals with vision or hearing impairments
Please contact Dr. Daniel Gadke or Dr. Kasee Stratton-Gadke, Associate Professors and
Licensed Psychologists, if you are interested in participating or would like to inquire about any
further information: dgadke@colled.msstate.edu or kstratton@colled.msstate.edu
Recruitment Source: Mail Letter
1. Email recruitment letter
2. Main recruitment letter
Recruitment Letter
DATE
Dear Parent/Caregiver:
We hope this [letter/email] finds you and your family well. Over the years, I have become
interested in human language and communication and the delays seen in particular populations
of children, specifically with children diagnosed with Autism Spectrum Disorder and related
disabilities. As a result of these concerns, we are requesting your participation in a research
study, Facilitating the emergence of convergent intraverbals with children with ASD using
various sequences of prerequisite skills training.
WHAT WE NEED FROM YOU:
First, we request that interested parents respond to the call for participants and complete a
demographics questionnaire (10-15 minutes) to determine if their child would be an appropriate
fit for the study. The questionnaire will include basic questions regarding the parent’s child, their
current diagnosis, and primary concerns of their child. Once a child has been determined to be a
good fit for the study the respective individuals will be asked to do the following:
1. Reinforcer Assessment for Individuals with Severe Disabilities (RAISD) – Completed via
phone (30 minutes – Parent)
2. Preference Assessment – Completed Face-to-Face (20-30 minutes – Child)
3. Peabody Picture Vocabulary Test – Completed Face-to-Face (1 hour – Child)
4. Expressive Vocabulary Test – Completed Face-to-Face (1 hour – Child)
5. Early Echoic Skills Assessment – Completed Face-to-Face (30 minutes – Child)
6. Intraverbal Subtest – Completed Face-to-Face (30 minutes – Child)
WHO CAN PARTICIPATE?
Individuals between the ages of 4-16 years old with a diagnosis of Autism Spectrum Disorder or
related disability with communication delays. Exclusionary criteria include:
1. Individuals who engage in disruptive behaviors (e.g., aggression, non-compliance, etc.)
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2. Individuals unable to produce vocal speech
3. Non-English speaking individuals
4. Individuals with vision or hearing impairments
Please contact Dr. Daniel Gadke or Dr. Kasee Stratton-Gadke, Associate Professors and
Licensed Psychologists, if you are interested in participating or would like to inquire about any
further information: dgadke@colled.msstate.edu or kstratton@colled.msstate.edu
All the best to you and your family,
Alexander B. Clarke, M.S.
Doctoral Candidate
Mississippi State University
ac3068@msstate.edu
Recruitment Source: Flyer
1. Flyer to be displayed at the Autism and Developmental Disabilities Clinic of
Mississippi State (see attachment “Recruitment Flyer”)
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Recruitment Flyer
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Demographic Questionnaire
Intraverbal Training and Autism Spectrum Disorder
Demographics Questionnaire

1. What is your relationship to the child? (Please Circle Below)
a. MOTHER
b. FATHER
c. GUARDIAN
d. OTHER (please specify) _________________________________
2. Child’s Name: _________________________________________
3. Child’s Date of Birth (Month/Day/Year): ________/________/__________
4. Child’s Gender? (Please Circle Below)
a. MALE
b. FEMALE
5. At what age was your child diagnosed with Autism Spectrum Disorder? ______ years old

6. What is the name of the diagnosing physician? __________________________________

7. Does your child have any secondary diagnoses? (Please Circle One):

YES

NO

a. If YES, list the diagnoses? ____________________________________________
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8. Does your child have any vision or hearing impairments? (Please Circle One):
YES

NO

a. If YES, does your child wear the appropriate instruments to correct the
impairment?
YES

NO

EDUCATIONAL HISTORY:
9. Does your child attend school? (Please Circle One):

YES

NO

If YES, please complete questions a - c.
a. List what grade your child is in: ______________________
b. Does your child have a special education ruling? (Please Circle One): YES
i. If YES, please list what special education ruling(s) your child has:
______________________________________________________
c. When did your child receive the special education ruling? (Month/Day/Year):
________/________/__________
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Forced-Choice Preference Assessment Protocol
General Instructions:
•
•

Identify 6 items to be used throughout the preference assessment.
Items will be presented 2 at a time until all items have been paired, resulting in a total of
14 pairings.

Instructions for Responses Following Presentation of Items:
•

Participant approaches one of the two items:
o The unapproached item is removed, the participant is permitted to interact with
the approached item for 5 seconds.

•

Participant approaches both items simultaneously:
o Both items are blocked.

•

Participant does not approach either stimuli within 5 seconds of presentation:
o The participant is prompted to explore each item for 5 seconds.
o Following exploration, items are presented again.
o If the participant approaches one of the items, the procedures described above will
be used.
o If neither item is approached a second time after 5 seconds of exposure, both
items will be removed and the next trial will begin.
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Table 6
Targets for Set A, Set B, and Set C
Class 1
Set B

Set A
Class 2

Mammals

Birds

Set A
Desert
Tundra

Fox
Reindeer

Hawk
Owl

Set B
Scooping
Cutting

Utensils

Tools

Spoon
Knife

Shovel
Saw

Set C
Green
Yellow

Fruits

Set C
Vegetables

Kiwi
Mango

Cucumber
Squash

Table 7
Prerequisite Skills and Major Features
Procedure
Intraverbal Probe

Convergent

Type of
Response
Speaker

Multiple-Tact (MT)

Simple

Speaker

Echoic

Multiple-Listener
(ML)

Simple/Divergent

Listener

Point

“A bird from the tundra is a
____”
“Name it”
“It is a ___”
“The color is ___”
“Point to the owl”

Picture

“Point to all the birds”
“Point to all from the tundra”
“Tell me some birds”

Intraverbal
Categorization
Listener Compound
Discrimination
(LCD)

Type of Control

Divergent

Convergent

Speaker

Listener

Prompt
Strategy
None

Point
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Discriminative Stimulus (e.g.)

“Tell me some things from the
tundra”
“Point to the bird from the
tundra”

Convergent Intraverbal Probe Protocol
Materials:
• Convergent Intraverbal Probe Protocol
• Convergent Intraverbal Probe Datasheet
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
1. Begin the session by saying:
“I am going to ask you some questions. I will not tell you if you are right or
wrong, but I want you to do your best. If I tell you a fruit that is red is an ___, you
can say ‘Apple.’ Now it is your turn: A fruit that is red is an ___.
2. Following the practice trial, present the first vocal discriminative stimulus, or convergent
intraverbal (e.g., “A bird that is from the desert is a ___”).
3. Allow the child 5 seconds to emit a response to the vocal discriminative stimulus.
4. If the child provides a correct response, incorrect response, or does not emit a response
following 5 seconds, move to the next trial and present the next vocal discriminative
stimulus (e.g., “A mammal that is from the tundra is a ___”).
5. Continue these procedures until each vocal discriminative stimulus has been presented 3
times, for a total of 12 opportunities for the child to provide a response.
*Provide access to the child’s most preferred edible item every 2 trials to maintain
responding.
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Multiple-Tact Baseline A Protocol

Materials:
• MT Baseline A Protocol
• MT Baseline A Datasheet
• The four target picture cards
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
1. Present all 4 picture cards individually in random order 3 times and present the vocal
discriminative stimulus “Name it”.
2. Allow the child 5 seconds to respond to the vocal discriminative stimulus “Name it”.
a. Correct response = vocal praise.
b. Incorrect response/No response after 5 seconds = present the next picture card.
3. Following a correct response, incorrect response, or no response after 5 s, present the
next picture card and present the vocal discriminative stimulus “Name it”.
4. Repeat same procedures until each picture card has been presented 3 times, for a total of
12 opportunities for the child to respond.
*Provide access to the child’s most preferred edible item every 2 trials to maintain
responding.
Notes:
1. One trial = the presentation of a single picture card and the child’s response.
2. One session = the presentation of all 4 picture cards 3 times.
3. Repeat procedures for 3 sessions.
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Multiple-Tact Training A Protocol
Materials:
• MT Training A Protocol
• MT Training A Datasheet
• The four target picture cards
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
0-Second Prompt Delay
1. Present all 4 picture cards individually in random order 3 times and present the vocal
discriminative stimulus “Name it”.
2. Immediately following the presentation of a picture card and saying “Name it”, with a 0
second prompt delay, provide the child with the correct answer.
3. Allow the child to repeat the correct response. Continue prompting the correct answer
until the child emits the correct response.
4. Continue the same procedures using a 0-second prompt delay for each picture until each
picture has been presented 3 times, for a total of 12 opportunities for the child to respond.
5. Continue 0-second prompt delay procedures for three consecutive sessions.
1–5 Second Prompt Delay
1. Present all 4 picture cards individually in random order 3 times and present the vocal
discriminative stimulus “Name it”.
2. Following the presentation of a picture card and saying “Name it”, allow a 1-second
prompt delay for the child to respond, then provide the child with the correct answer.
a. Correct independent response = praise and access to the child’s most preferred
edible item.
b. Correct response following prompt = praise alone.
c. If the child provides an incorrect response, present the picture card again and
provide the correct answer with a 0 second prompt delay. Continue until the child
emits the correct response.
3. Repeat same procedures until each picture card has been presented 3 times, for a total of
12 opportunities for the child to respond.
a. If the child answers less than 92% correct, continue with the same procedures in
the next session.
b. If the child answers 92% or more correctly independently or with prompts,
increase the prompt delay by 1 second.
i. If the child makes 3 consecutive errors in a single session, decrease the
prompt delay to the previous level.
c. If the child answers 92% or more correctly independently across 2 consecutive
sessions, the child has met mastery criteria. Discontinue training sessions.
4. Repeat the same procedures for each level of prompt delay until the child meets criteria
for mastery.
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Multiple-Tact Baseline B Protocol
Materials:
• MT Baseline B Protocol
• MT Baseline B Datasheet
• The four target picture cards
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
Target:
1. Present all 4 picture cards individually in random order 3 times and present the vocal
discriminative stimulus “Name it”.
2. Allow the child 5 seconds to respond to the vocal discriminative stimulus “Name it”.
a. Correct response = vocal praise.
b. Incorrect response/No response after 5 seconds = present the next picture card.
3. Following a correct response, incorrect response, or no response after 5 s, present the
next picture card and present the vocal discriminative stimulus “Name it”.
4. Repeat same procedures until each picture card has been presented 3 times, for a total of
12 opportunities for the child to respond.
Class 1:
1. Present all 4 picture cards individually in random order 3 times and present the vocal
discriminative stimulus (e.g., “It is a ___”).
2. Allow the child 5 seconds to respond to the vocal discriminative stimulus (e.g., “It is a
___”).
a. Correct response = provide vocal praise.
b. Incorrect response/No response after 5 s = presentation of next picture card.
3. Following a correct response, incorrect response, or no response after 5 s, present the
next picture card and present the vocal discriminative stimulus (e.g., “It is a ___”).
4. Repeat same procedures until each picture card has been presented 3 times, for a total of
12 opportunities for the child to respond.
Class 2:
1. Present all 4 picture cards individually in random order 3 times and present the vocal
discriminative stimulus (e.g., “The color is ___”).
2. Allow the child 5 seconds to respond to the vocal discriminative stimulus (e.g., “The
color is ___)”.
a. Correct response = provide vocal praise.
b. Incorrect response/No response after 5 s = presentation of next picture card.
3. Following a correct response, incorrect response, or no response after 5 s, present the
next picture card and present the vocal discriminative stimulus (e.g., “The color is ___”).
4. Repeat same procedures until each picture card has been presented 3 times, for a total of
12 opportunities for the child to respond.
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*Provide access to the child’s most preferred edible item every 2 trials to maintain
responding.
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Multiple-Tact Training B Protocol
Materials:
• MT Training B Protocol
• MT Training B Datasheet
• The four target picture cards
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
Target:
* NOTE: CHILD SHOULD HAVE MASTERED THIS SKILL BY THIS POINT.
1. Present all 4 picture cards individually in random order 3 times and present the vocal
discriminative stimulus “Name it”.
2. Allow the child 5 seconds to provide the correct response.
a. Correct independent response = praise and access to the child’s most preferred
edible item.
b. Incorrect response = prompt the correct response and require the child to emit the
correct response. Continue prompts until the child emits the correct response.
c. If the child emits 3 consecutive errors in a single session, begin implementing a
5 second prompt delay again.
3. Continue procedures with each target until all 4 picture cards have been presented 3
times.
Class 1:
0-Second Prompt Delay
1. Present all 4 picture cards individually in random order 3 times and present the vocal
discriminative stimulus (e.g., “It is a ___”).
2. Immediately following the presentation of the picture card and vocal discriminative
stimulus (e.g., “It is a ___”), with a 0-second prompt delay, provide the child with the
correct answer.
3. Allow the child to repeat the correct response. Continue prompting the correct answer
until the child emits the correct response.
4. Continue the same procedures using a 0-second prompt delay for each picture until each
picture has been presented 3 times, for a total of 12 opportunities for the child to respond.
5. Continue 0-second prompt delay procedures for three consecutive sessions.
1-5 Second Prompt Delay
1. Present all 4 picture cards individually in random order 3 times and present the vocal
discriminative stimulus (e.g., “It is a ___”).
2. Following the presentation of a picture card and vocal discriminative stimulus (e.g., “It is
a ___”), allow a 1-second prompt delay for the child to respond, then provide the child
with the correct answer.
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a. Correct independent response = praise and access to the child’s most preferred
edible item.
b. Correct response following prompt = praise alone.
c. If the child provides an incorrect response, present the picture card again and
provide the correct answer with a 0 second prompt delay. Continue until the child
emits the correct response.
3. Repeat same procedures until each picture card has been presented 3 times, for a total of
12 opportunities for the child to respond.
a. If the child answers less than 92% correct, continue with the same procedures in
the next session.
b. If the child answers 92% or more correctly independently or with prompts,
increase the prompt delay by 1 second.
i. If the child makes 3 consecutive errors in a single session, decrease the
prompt delay to the previous level.
c. If the child answers 92% or more correctly independently across 2 consecutive
sessions, the child has met mastery criteria. Discontinue training sessions.
4. Repeat the same procedures for each level of prompt delay until the child meets criteria
for mastery.
Class 2:
0-Second Prompt Delay
1 Present all 4 picture cards individually in random order 3 times and present the vocal
discriminative stimulus (e.g., “The color is ___”).
2 Immediately following the presentation of the picture card and vocal discriminative
stimulus (e.g., “The color is ___”), with a 0-second prompt delay, provide the child with
the correct answer.
3 Allow the child to repeat the correct response. Continue prompting the correct answer
until the child emits the correct response.
4 Continue the same procedures using a 0-second prompt delay for each picture until each
picture has been presented 3 times, for a total of 12 opportunities for the child to respond.
5 Continue 0-second prompt delay procedures for three consecutive sessions.
1-5 Second Prompt Delay
1 Present all 4 picture cards individually in random order 3 times and present the vocal
discriminative stimulus (e.g., “The color is ___”).
2 Following the presentation of a picture card and vocal discriminative stimulus (e.g., “The
color is ___”), allow a 1-second prompt delay for the child to respond, then provide the
child with the correct answer.
a. Correct independent response = praise and access to the child’s most preferred
edible item.
b. Correct response following prompt = praise alone.
c. If the child provides an incorrect response, present the picture card again and
provide the correct answer with a 0 second prompt delay. Continue until the child
emits the correct response.
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3

4

Repeat same procedures until each picture card has been presented 3 times, for a total of
12 opportunities for the child to respond.
a. If the child answers less than 92% correct, continue with the same procedures in
the next session.
b. If the child answers 92% or more correctly independently or with prompts,
increase the prompt delay by 1 second.
i. If the child makes 3 consecutive errors in a single session, decrease the
prompt delay to the previous level.
c. If the child answers 92% or more correctly independently across 2 consecutive
sessions, the child has met mastery criteria. Discontinue training sessions.
Repeat the same procedures for each level of prompt delay until the child meets criteria
for mastery.
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Multiple-Listener Baseline Protocol
Materials:
• ML Baseline Protocol
• ML Baseline Datasheet
• The four target picture cards
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
Target:
1. Place all 4 picture cards in random order on a table in front of the child.
2. Present the vocal discriminative stimulus (e.g., “Point to the owl”).
3. Allow the child 5 seconds to respond to the vocal discriminative stimulus via pointing to
a picture.
a. Correct response = vocal praise.
b. Incorrect response/No response after 5 seconds = present the next vocal
discriminative stimulus.
4. Following a correct response, incorrect response, or no response after 5 seconds, present
the next vocal discriminative stimulus (e.g., “Point to the hawk”).
5. Repeat the same procedures until each vocal discriminative stimulus for each Target item
has been presented 3 times, for a total of 12 opportunities for the child to respond.
Class 1:
1. Keep all 4 picture cards in the same place as in the Target trials.
2. Present the vocal discriminative stimulus based on Class 1 (e.g., “Point to all birds”).
3. Allow the child 5 seconds to respond to the vocal discriminative stimulus via pointing to
the pictures.
a. Correct response = vocal praise.
b. Incorrect response/No response after 5 seconds = present the next vocal
discriminative stimulus.
4. Following a correct response, incorrect response, or no response after 5 seconds, present
the next vocal discriminative stimulus (e.g., “Point to all mammals”).
5. Repeat the same procedures until both vocal discriminative stimuli have been presented 3
times each, for a total of 6 opportunities for the child to respond.
Class 2:
1. Keep all 4 picture cards in the same place as in the Target and Class 1 trials.
2. Present the vocal discriminative stimulus based on Class 2 (e.g., “Point to all from the
desert”).
3. Allow the child 5 seconds to respond to the vocal discriminative stimulus via pointing to
the pictures.
a. Correct response = vocal praise.
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b. Incorrect response/No response after 5 seconds = present the next vocal
discriminative stimulus.
4. Following a correct response, incorrect response, or no response after 5 seconds, present
the next vocal discriminative stimulus (e.g., “Point to all from the tundra”).
5. Repeat the same procedures until both vocal discriminative stimuli have been presented 3
times each, for a total of 6 opportunities for the child to respond.
*Provide access to the child’s most preferred edible item every 2 trials to maintain
responding.
*Following the completion of each session, randomize the placement of each picture card
before continuing with the next session.
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Multiple-Listener Training Protocol
Materials:
• ML Training Protocol
• ML Training Datasheet
• The four target picture cards
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
Target:
0-Second Prompt Delay
1. Place all 4 Target picture cards in random order on a table in front of the child.
2. Present the vocal discriminative stimulus (e.g., “Point to the owl”).
3. Immediately following the presentation of the vocal discriminative stimulus (e.g., “Point
to the owl”), with a 0-second prompt delay, provide the child with a gestural prompt and
point at the correct picture.
4. Allow the child to provide the correct response by pointing to the correct picture.
Continue providing gestural prompts until the child points to the correct picture.
5. Continue the same procedures using a 0-second prompt delay for each Target until each
vocal discriminative stimulus has been presented 3 times, for a total of 12 opportunities
for the child to respond.
6. Continue 0-second prompt delay procedures for three consecutive sessions.
1-5 Second Prompt Delay
1. Place all 4 Target picture cards in random order on a table in front of the child.
2. Present the vocal discriminative stimulus (e.g., “Point to the owl”).
3. Following the presentation of the vocal discriminative stimulus (e.g., “Point to the owl”),
allow a 1-second prompt delay for the child to provide a correct response by pointing at
the correct picture.
a. Correct independent response = praise and access to the child’s most preferred
edible item.
b. Correct response following prompt = praise alone.
c. If the child provides an incorrect response, present the vocal discriminative
stimulus again and use a gestural prompt and point at the correct picture with a 0second prompt delay. Continue until the child points to the correct picture.
4. Repeat the same procedures for each Target item until each vocal discriminative stimulus
has been presented 3 times, for a total of 12 opportunities for the child to respond.
a. If the child answers less than 92% correct, continue with the same procedures in
the next session.
b. If the child answers 92% or more correctly independently or with prompts,
increase the prompt delay by 1-second.
i. If the child makes 3 consecutive errors in a single session, decrease the
prompt delay to the previous level.
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c. If the child answers 92% or more correctly independently across 2 consecutive
sessions, the child has met mastery criteria. Discontinue training sessions.
5. Repeat the same procedures for each level of prompt delay until the child meets criteria
for mastery.
Class 1:
0-Second Prompt Delay
1. Keep all 4 Target picture cards in the same place as in the Target trials.
2. Present the vocal discriminative stimulus (e.g., “Point to all birds”).
3. Immediately following the presentation of the vocal discriminative stimulus (e.g., “Point
to all birds”), with a 0-second prompt delay, provide the child with a gestural prompt and
point at the correct pictures.
4. Allow the child to provide the correct response by pointing to the correct pictures.
Continue providing gestural prompts until the child points to the correct pictures.
5. Continue the same procedures using a 0-second prompt delay until both vocal
discriminative stimuli of Class 1 have been presented 3 times, for a total of 6
opportunities for the child to respond.
6. Continue 0-second prompt delay procedures for three consecutive sessions.
1-5 Second Prompt Delay
1. Keep all 4 Target picture cards in the same place as in the Target trials.
2. Present the vocal discriminative stimulus (e.g., “Point to all birds”).
3. Following the presentation of the vocal discriminative stimulus (e.g., “Point to all birds”),
allow a 1-second prompt delay for the child to provide a correct response by pointing at
the correct pictures.
a. Correct independent response = praise and access to the child’s most preferred
edible item.
b. Correct response following prompt = praise alone.
c. If the child provides an incorrect response, present the vocal discriminative
stimulus again and use a gestural prompt and point at the correct pictures with a
0-second prompt delay. Continue until the child points to the correct pictures.
4. Repeat the same procedures until both vocal discriminative stimuli of Class 1 have been
presented 3 times, for a total of 6 opportunities for the child to respond.
a. If the child answers less than 92% correct, continue with the same procedures in
the next session.
b. If the child answers 92% or more correctly independently or with prompts,
increase the prompt delay by 1-second.
i. If the child makes 3 consecutive errors in a single session, decrease the
prompt delay to the previous level.
c. If the child answers 92% or more correctly independently across 2 consecutive
sessions, the child has met mastery criteria. Discontinue training sessions.
5. Repeat the same procedures for each level of prompt delay until the child meets criteria
for mastery.
Class 2:
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0-Second Prompt Delay
1. Keep all 4 Target picture cards in the same place as in the Target trials.
2. Present the vocal discriminative stimulus (e.g., “Point to all from the desert”).
3. Immediately following the presentation of the vocal discriminative stimulus (e.g., “Point
to all from the desert”), with a 0-second prompt delay, provide the child with a gestural
prompt and point at the correct pictures.
4. Allow the child to provide the correct response by pointing to the correct pictures.
Continue providing gestural prompts until the child points to the correct pictures.
5. Continue the same procedures using a 0-second prompt delay until both vocal
discriminative stimuli of Class 2 has been presented 3 times, for a total of 6 opportunities
for the child to respond.
6. Continue 0-second prompt delay procedures for three consecutive sessions.
1-5 Second Prompt Delay
1. Keep all 4 Target picture cards in the same place as in the Target trials.
2. Present the vocal discriminative stimulus (e.g., “Point to all from the desert”).
3. Following the presentation of the vocal discriminative stimulus (e.g., “Point to all from
the desert”), allow a 1-second prompt delay for the child to provide a correct response by
pointing at the correct pictures.
a. Correct independent response = praise and access to the child’s most preferred
edible item.
b. Correct response following prompt = praise alone.
c. If the child provides an incorrect response, present the vocal discriminative
stimulus again and use a gestural prompt and point at the correct pictures with a
0-second prompt delay. Continue until the child points to the correct pictures.
4. Repeat the same procedures until both vocal discriminative stimuli of Class 2 has been
presented 3 times, for a total of 6 opportunities for the child to respond.
a. If the child answers less than 92% correct, continue with the same procedures in
the next session.
b. If the child answers 92% or more correctly independently or with prompts,
increase the prompt delay by 1-second.
i. If the child makes 3 consecutive errors in a single session, decrease the
prompt delay to the previous level.
c. If the child answers 92% or more correctly independently across 2 consecutive
sessions, the child has met mastery criteria. Discontinue training sessions.
5. Repeat the same procedures for each level of prompt delay until the child meets criteria
for mastery.
*Following the completion of each session, randomize the placement of each picture card
before continuing with the next session.
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Intraverbal Categorization Baseline Protocol
Materials:
• Intraverbal Categorization Baseline Protocol
• Intraverbal Categorization Baseline Datasheet
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
Class 1:
1. Pre-randomize the two Class 1 vocal discriminative stimuli (e.g., “Tell me some birds”).
2. Present the vocal discriminative stimulus.
3. Allow the child 5 seconds to respond to the vocal discriminative stimulus.
a. Correct response = vocal praise.
b. Incorrect response/No response after 5 seconds = present the next vocal
discriminative stimulus.
4. Following a correct response, incorrect response, or no response after 5 seconds, present
the next vocal discriminative stimulus.
5. Repeat same procedures until both vocal discriminative stimuli of Class 1 has been
presented 3 times, for a total of 6 opportunities for the child to respond.
Class 2:
1. Pre-randomize the two Class 2 vocal discriminative stimuli (e.g., “Tell me some things
from the desert”).
2. Present the vocal discriminative stimulus.
3. Allow the child 5 seconds to respond to the vocal discriminative stimulus.
a. Correct response = vocal praise.
b. Incorrect response/No response after 5 seconds = present the next vocal
discriminative stimulus.
4. Following a correct response, incorrect response, or no response after 5 seconds, present
the next vocal discriminative stimulus.
5. Repeat same procedures until both vocal discriminative stimuli of Class 2 has been
presented 3 times, for a total of 6 opportunities for the child to respond.
*Provide access to the child’s most preferred edible item every 2 trials to maintain
responding.
*Following the completion of each session, randomize the placement of each picture card
before continuing with the next session.

145

Intraverbal Categorization Training Protocol
Materials:
• Intraverbal Categorization Training Protocol
• Intraverbal Categorization Training Datasheet
• The four target picture cards
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
Class 1:
0-Second Prompt Delay
1. Pre-randomize the two Class 1 vocal discriminative stimuli (e.g., “Tell me some birds”).
2. Present the vocal discriminative stimulus.
3. Immediately following the presentation of the vocal discriminative stimulus, present a
tact prompt (e.g., the target picture cards of the Class 1 vocal discriminative stimulus)
followed by an echoic prompt (e.g., saying “Owl and hawk”).
4. Allow the child to emit the correct responses via vocal responding. Continue using tact
and echoic prompts until the child emits the correct responses.
5. Continue the same procedures using a 0-second prompt delay until both vocal
discriminative stimuli of Class 1 have been presented 3 times, for a total of 6
opportunities for the child to respond.
6. Continue 0-second prompt delay procedures for three consecutive sessions.
5-Second Prompt Delay
1. Pre-randomize the two Class 1 vocal discriminative stimuli (e.g., “Tell me some birds”).
2. Present the vocal discriminative stimulus.
3. Following the presentation of the vocal discriminative stimulus, allow a 5-second prompt
delay for the child to emit the correct responses to the vocal discriminative stimulus.
a. Correct independent response = praise and access to the child’s most preferred
edible item.
b. Incorrect response/No response following 5-seconds = present a tact prompt (e.g.,
the target picture cards of the Class 1 vocal discriminative stimulus) followed by
an echoic prompt (e.g., saying “Owl and hawk”).
c. Correct response following prompt = praise alone.
4. Repeat the same procedures until both vocal discriminative stimuli of Class 1 have been
presented 3 times, for a total of 6 opportunities for the child to respond.
a. If the child answers less than 92% correct, continue with the same procedures in
the next session.
b. If the child answers 92% or more correctly independently or with prompts,
increase the prompt delay by 1-second.
i. If the child makes 3 consecutive errors in a single session, decrease the
prompt delay to the previous level.
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c. If the child answers 92% or more correctly independently across 2 consecutive
sessions, the child has met mastery criteria. Discontinue training sessions.
5. Repeat the same procedures for each level of prompt delay until the child meets criteria
for mastery.
Class 2:
0-Second Prompt Delay
1. Pre-randomize the two Class 2 vocal discriminative stimuli (e.g., “Tell me some things
from the desert”).
2. Present the vocal discriminative stimulus.
3. Immediately following the presentation of the vocal discriminative stimulus, present a
tact prompt (e.g., the target picture cards of the Class 2 vocal discriminative stimulus)
followed by an echoic prompt (e.g., saying “Fox and hawk”).
4. Allow the child to emit the correct responses via vocal responding. Continue using tact
and echoic prompts until the child emits the correct responses.
5. Continue the same procedures using a 0-second prompt delay until both vocal
discriminative stimuli of Class 2 have been presented 3 times, for a total of 6
opportunities for the child to respond.
6. Continue 0-second prompt delay procedures for three consecutive sessions.
5-Second Prompt Delay
1. Pre-randomize the two Class 2 vocal discriminative stimuli (e.g., “Tell me some things
from the desert”).
2. Present the vocal discriminative stimulus.
3. Following the presentation of the vocal discriminative stimulus, allow a 5-second prompt
delay for the child to emit the correct responses to the vocal discriminative stimulus.
a. Correct independent response = praise and access to the child’s most preferred
edible item.
b. Incorrect response/No response following 5-seconds = present a tact prompt (e.g.,
the target picture cards of the Class 2 vocal discriminative stimulus) followed by
an echoic prompt (e.g., saying “Fox and hawk”).
c. Correct response following prompt = praise alone.
4. Repeat the same procedures until both vocal discriminative stimuli of Class 2 have been
presented 3 times, for a total of 6 opportunities for the child to respond.
a. If the child answers less than 92% correct, continue with the same procedures in
the next session.
b. If the child answers 92% or more correctly independently or with prompts,
increase the prompt delay by 1-second.
i. If the child makes 3 consecutive errors in a single session, decrease the
prompt delay to the previous level.
c. If the child answers 92% or more correctly independently across 2 consecutive
sessions, the child has met mastery criteria. Discontinue training sessions.
5. Repeat the same procedures for each level of prompt delay until the child meets criteria
for mastery.
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*Following the completion of each session, randomize the vocal discriminative stimuli of
Class 1 and Class 2 before continuing with the next session.
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Listener Compound Discrimination Baseline Protocol
Materials:
• Listener Compound Discrimination Baseline Protocol
• Listener Compound Discrimination Baseline Datasheet
• The four target picture cards
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
Target, Class 1, & Class 2:
1. Place all 4 Target picture cards random order on a table in front of the child.
2. Pre-randomize the vocal discriminative stimuli (e.g., “Point to the bird from the desert”).
3. Present the vocal discriminative stimulus.
4. Allow the child 5 seconds to respond to the vocal discriminative stimulus via pointing to
a Target picture card.
a. Correct response = vocal praise.
b. Incorrect response/No response after 5 seconds = present the next vocal
discriminative stimulus.
5. Following a correct response, incorrect response, or no response after 5 seconds, present
the next vocal discriminative stimulus (e.g., “Point to the mammal from the tundra”).
6. Repeat the same procedures until each vocal discriminative stimulus for each Target item
and Class has been presented 3 times, for a total of 12 opportunities for the child to
respond.
*Provide access to the child’s most preferred edible item every 2 trials to maintain
responding.
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Listener Compound Discrimination Training Protocol
Materials:
• Listener Compound Discrimination Training Protocol
• Listener Compound Discrimination Training Datasheet
• The four target picture cards
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
Target, Class 1, & Class 2:
0-Second Prompt Delay
1. Place all 4 Target picture cards random order on a table in front of the child.
2. Pre-randomize the vocal discriminative stimuli (e.g., “Point to the bird from the desert”).
3. Present the vocal discriminative stimulus.
4. Following the presentation of the vocal discriminative stimulus (e.g., “Point to the bird
from the desert”), with a 0-second prompt delay, provide the child with a gestural prompt
and point at the correct picture.
5. Allow the child to provide the correct response by pointing to the correct picture.
Continue providing gestural prompts until the child points to the correct picture.
6. Continue the same procedures using a 0-second prompt delay until each vocal
discriminative stimulus has been presented 3 times, for a total of 12 opportunities for the
child to respond.
7. Continue 0-second prompt delay procedures for three consecutive sessions.
1-5 Second Prompt Delay
1. Place all 4 Target picture cards random order on a table in front of the child.
2. Pre-randomize the vocal discriminative stimuli (e.g., “Point to the bird from the desert”).
3. Present the vocal discriminative stimulus.
4. Following the presentation of the vocal discriminative stimulus (e.g., “Point to the bird
from the desert”), allow a 1 second prompt delay from the child to provide a correct
response by pointing at the correct picture.
a. Correct independent response = praise and access to the child’s most preferred
edible item.
b. Correct response following prompt = praise alone
c. If the child provides an incorrect response, present the vocal discriminative
stimulus again and use a gestural prompt and point at the correct picture with a 0second prompt delay. Continue until the child points to the correct picture.
5. Repeat the same procedures for each Target item until each vocal discriminative stimulus
has been presented 3 times, for a total of 12 opportunities for the child to respond.
a. If the child answers less than 92% correct, continue with the same procedures in
the next session.
b. If the child answers 92% or more correctly independently or with prompts,
increase the prompt delay by 1-second.
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i. If the child makes 3 consecutive errors in a single session, decrease the
prompt delay to the previous level.
c. If the child answers 92% or more correctly independently across 2 consecutive
sessions, the child has met mastery criteria. Discontinue training sessions.
6. Repeat the same procedures for each level of prompt delay until the child meets criteria
for mastery.
*Following the completion of each session, randomize the placement of each picture card
before continuing with the next session.
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APPENDIX C
DATA SHEETS
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Forced-Choice Preference Assessment Data Sheet
Client Initials: ______________
Item 1:
1

Date: _________

Clinician: _________

2

1

3

1

4

1

5

3

2

4

2

5

2

6

4

3

5

3

6

5

4

6

Item 2:
2
Item 3:
3
Item 4:
4
Item 5:
5

6

Items
Item 1:
Item 2:
Item 3:
Item 4:
Item 5:
Item 6:
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IOA: Yes / No

1

6

Pre-Randomized Prerequisite Skills-Training Sequences

1.
2.
3.
4.

Participant: #01
Sequence of Skills-Training
Multiple-Tact
Multiple-Listener
Intraverbal Categorization
Listener Compound Discrimination

1.
2.
3.
4.

Participant: #02
Sequence of Skills-Training
Listener Compound Discrimination
Multiple-Tact
Multiple-Listener
Intraverbal Categorization

1.
2.
3.
4.

Participant: #03
Sequence of Skills-Training
Multiple-Tact
Multiple-Listener
Intraverbal Categorization
Listener Compound Discrimination

1.
2.
3.
4.

Participant: #04
Sequence of Skills-Training
Listener Compound Discrimination
Multiple-Tact
Multiple-Listener
Intraverbal Categorization
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Convergent Intraverbal Probe Data Sheet
Client Initials: ______________

Date: ___________

Baseline / Training

IOA: Yes / No

Materials:
• Convergent Intraverbal Probe Protocol
• Convergent Intraverbal Probe Data Sheet
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
• See Convergent Intraverbal Probe Protocol for procedures.
Session 1
Convergent Intraverbal

Y/N

Y/N

Y/N

Session 2
Convergent Intraverbal

Y/N

Y/N

Y/N

Session 3
Convergent Intraverbal

Y/N

Y/N

Y/N
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Multiple-Tact A Data Sheet
Client Initials: ______________

Date: ___________

Baseline / Training

IOA: Yes / No

Materials:
• MT Baseline or Training A Protocol
• MT A Datasheet
• The four target picture cards
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
• See MT Baseline or Training A Protocol for procedures.
Session 1
Target Item

Y/N

Y/N

Y/N

Session 2
Target Item

Y/N

Y/N

Y/N

Session 3
Target Item

Y/N

Y/N

Y/N
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Multiple-Tact B Data Sheet
Client Initials: ______________

Date: ___________

Baseline / Training

IOA: Yes / No

Materials:
• MT Baseline or Training B Protocol
• MT B Datasheet
• The four target picture cards
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
• See MT Baseline or Training B Protocol for procedures.
Session 1
Target Item

Y/N

Y/N

Y/N

Class 1

Y/N

Y/N

Y/N

Class 2

Y/N

Y/N

Y/N
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Multiple-Listener Data Sheet
Client Initials: ______________

Date: ___________

Baseline / Training

IOA: Yes / No

Materials:
• ML Baseline or Training Protocol
• ML Data Sheet
• The four target picture cards
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
• See ML Baseline or Training Protocol for procedures.
Session 1
Target Item

Y/N

Y/N

Y/N

Class 1

Y/N

Y/N

Y/N

Class 2

Y/N

Y/N

Y/N
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Intraverbal Categorization Data Sheet
Client Initials: ______________

Date: ___________

Baseline / Training

IOA: Yes / No

Materials:
• Intraverbal Categorization Baseline or Training Protocol
• Intraverbal Categorization Data Sheet
• The four target picture cards
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
• See Intraverbal Categorization Baseline or Training Protocol for procedures.
Session 1
Class 1

Y/N

Y/N

Y/N

Class 2

Y/N

Y/N

Y/N
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Listener Compound Discrimination Data Sheet
Client Initials: ______________

Date: ___________

Baseline / Training

IOA: Yes / No

Materials:
• Listener Compound Discrimination Baseline or Training Protocol
• Listener Compound Discrimination Data Sheet
• The four target picture cards
• The child’s most preferred edible item
• Pen/Pencil
Procedures:
• See Listener Compound Discrimination Baseline or Training Protocol for procedures.
Session 1
Target, Class 1, Class 2

Y/N

Y/N
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Y/N

APPENDIX D
TREATMENT INTEGRITY
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Convergent Intraverbal Treatment Integrity
Client Initials: ______________

Date: ___________

Baseline / Training

Materials Present:

Protocol, Datasheet, Preferred Edible Item

Step #
1

Task
Begin session by presenting the sample
item (See protocol)
Allow the child 5 seconds to provide the
correct response
If the child emits an incorrect response or
does not respond, prompt the correct
answer until the child emits the correct
response
Present each convergent intraverbal a total
of 3 times, randomizing the card
presentation each round
Allow the child 5 seconds to provide a
response
If the child provides a correct response,
incorrect response, or does not respond,
present the next convergent intraverbal
Provide the child access to their most
preferred edible item after every 2 trials

2
3

4
5
6
7
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IOA: Yes / No

Y
N
Check if occurred

Multiple-Tact A Baseline Treatment Integrity
Client Initials: ______________
Materials Present:
Step #
1
2
3
4

5

6

Date: ___________

Baseline / Training

Protocol, Datasheet, Target Picture Cards,
Preferred Edible Item
Task
Present a target picture card in front of the
child and say “Name it”
Allow the child 5 seconds to provide the
correct response
If the child emits the correct response,
provide vocal praise
If the child emits an incorrect response or
does not respond following 5 seconds,
present the next picture card and say
“Name it”
Continue procedures until all 4 target
pictures have been presented 3 times,
randomizing the card presentation each
round
Provide the child access to their most
preferred edible item after every 2 trials
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Y

IOA: Yes / No

N

Check if occurred

Multiple-Tact A Training Treatment Integrity
Client Initials: ______________
Materials Present:
Step #
1
2
3
4

5
6

1
2
3

4
5

Date: ___________

Baseline / Training

Protocol, Datasheet, Target Picture Cards,
Preferred Edible Item
Task
0-Second Prompt Delay
Present a target picture card in front of the
child and say “Name it”
Immediately provide a vocal prompt of
the correct answer
Allow the child 5 seconds to repeat the
correct response, continue prompting until
the child emits the correct response
Continue the same procedures until all 4
target pictures have been presented 3
times, randomizing the card presentation
each round
Provide the child access to their most
preferred edible item after every 2 trials
Continue 0-second prompt delay
procedures for 3 consecutive sessions
1-5 Second Prompt Delay
Present a target picture card in front of the
child and say “Name it”
Allow the child 1 second to provide a
response, provide correct answer if the
child does not respond prior to the prompt
If the child emits the correct response
prior to being prompted, provide praise
and access to their most preferred edible
item
If the child emits the correct response
following being prompted, provide vocal
praise
If the child emits the incorrect response or
does not provide a response, present the
target picture and immediately prompt the
correct answer for the child to repeat
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6

Continue procedures until all 4 target
pictures have been presented 3 times,
randomizing the card presentation each
round
7
If the child answers less than 92% trials
correctly, continue with the same level of
prompt delay
8
If the child answers more than 92% trials
correctly independently or with prompts,
increase prompt delay by 1 second
9
If the child makes 3 consecutive errors
within a single session, decrease the
prompt delay to the previous level
Mastery = 92% or more trials answered correctly independently across 2 consecutive
sessions.
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Multiple-Tact B Baseline Treatment Integrity
Client Initials: ______________
Materials Present:
Step #
1
2
3
4

5
6

1
2
3
4

5
6

Date: ___________

Baseline / Training

Protocol, Datasheet, Target Picture Cards,
Preferred Edible Item
Task
Target
Present a target picture card in front of the
child and say “Name it”
Allow the child 5 seconds to provide the
correct response
If the child emits the correct response,
provide vocal praise
If the child emits an incorrect response or
does not respond following 5 seconds,
present the next picture card and say
“Name it”
Continue procedures until all 4 target
pictures have been presented 3 times,
randomizing the cards each round
Provide the child access to their most
preferred edible item after every 2 trials
Class 1
Present a target picture card in front of the
child and say “It is a ___”
Allow the child 5 seconds to provide the
correct response
If the child emits the correct response,
provide vocal praise
If the child emits an incorrect response or
does not respond following 5 seconds,
present the next picture card and say “It is
a ___”
Continue procedures until all 4 target
pictures have been presented 3 times,
randomizing the cards each round
Provide the child access to their most
preferred edible item after every 2 trials
Class 2
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1
2
3
4

5
6

Present a target picture card in front of the
child and say “The color is ___”
Allow the child 5 seconds to provide the
correct response
If the child emits the correct response,
provide vocal praise
If the child emits an incorrect response or
does not respond following 5 seconds,
present the next picture card and say “The
color is ___”
Continue procedures until all 4 target
pictures have been presented 3 times,
randomizing the cards each round
Provide the child access to their most
preferred edible item after every 2 trials
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Multiple-Tact B Training Treatment Integrity
Client Initials: ______________
Materials Present:
Step #
1
2
3

4

5

1
2
3
4

5
6

Date: ___________

Baseline / Training

Protocol, Datasheet, Target Picture Cards,
Preferred Edible Item
Task
Target (Mastered)
Present a target picture card in front of the
child and say “Name it”
Allow the child 5 seconds to provide the
correct response
If the child emits the correct response
prior to being prompted, provide praise
and access to their most preferred edible
item
If the child emits an incorrect response or
does not provide a response after 5
seconds, prompt the correct response and
allow the child to repeat the response
Continue the same procedures until all 4
target pictures have been presented 3
times, randomizing the card presentation
each round
Class 1
0-Second Prompt Delay
Present a target picture card in front of the
child and say “It is a ___”
Immediately provide a vocal prompt of
the correct answer
Allow the child 5 seconds to repeat the
correct response, continue prompting until
the child emits the correct response
Continue the same procedures until all 4
target pictures have been presented 3
times, randomizing the card presentation
each round
Provide the child access to their most
preferred edible item after every 2 trials
Continue 0-second prompt delay
procedures for 3 consecutive sessions
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1
2
3

4
5

6

7
8
9

1
2
3
4

1-5 Second Prompt Delay
Present a target picture card in front of the
child and say “It is a ___”
Allow the child 1 second to provide a
response, provide correct answer if the
child does not respond prior to the prompt
If the child emits the correct response
prior to being prompted, provide praise
and access to their most preferred edible
item
If the child emits the correct response
following being prompted, provide vocal
praise
If the child emits the incorrect response or
does not provide a response, present the
target picture and immediately prompt the
correct answer for the child to repeat
Continue procedures until all 4 target
pictures have been presented 3 times,
randomizing the card presentation each
round
If the child answers less than 92% trials
correctly, continue with the same level of
prompt delay
If the child answers more than 92% trials
correctly independently or with prompts,
increase prompt delay by 1 second
If the child makes 3 consecutive errors
within a single session, decrease the
prompt delay to the previous level
Class 2
0-Second Prompt Delay
Present a target picture card in front of the
child and say “The color is ___”
Immediately provide a vocal prompt of
the correct answer
Allow the child 5 seconds to repeat the
correct response, continue prompting until
the child emits the correct response
Continue the same procedures until all 4
target pictures have been presented 3
times, randomizing the card presentation
each round
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5

Provide the child access to their most
preferred edible item after every 2 trials
6
Continue 0-second prompt delay
procedures for 3 consecutive sessions
1-5 Second Prompt Delay
1
Present a target picture card in front of the
child and say “The color is ___”
2
Allow the child 1 second to provide a
response, provide correct answer if the
child does not respond prior to the prompt
3
If the child emits the correct response
prior to being prompted, provide praise
and access to their most preferred edible
item
4
If the child emits the correct response
following being prompted, provide vocal
praise
5
If the child emits the incorrect response or
does not provide a response, present the
target picture and immediately prompt the
correct answer for the child to repeat
6
Continue procedures until all 4 target
pictures have been presented 3 times,
randomizing the card presentation each
round
7
If the child answers less than 92% trials
correctly, continue with the same level of
prompt delay
8
If the child answers more than 92% trials
correctly independently or with prompts,
increase prompt delay by 1 second
9
If the child makes 3 consecutive errors
within a single session, decrease the
prompt delay to the previous level
Mastery = 92% or more trials answered correctly independently across 2 consecutive
sessions.
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Multiple-Listener Baseline Treatment Integrity
Client Initials: ______________
Materials Present:
Step #
1
2
3
4
5

6
7

1
2
3
4
5

Date: ___________

Baseline / Training

IOA: Yes / No

Protocol, Datasheet, Target Picture Cards,
Y
N
Preferred Edible Item
Task
Check if occurred
Target
Present all 4 target picture cards on a table
in front of the child
Present the vocal discriminative stimulus
to point to a target picture (e.g., “Point to
the owl”)
Allow the child 5 seconds to provide a
response
If the child emits the correct response,
provide vocal praise
If the child emits an incorrect response or
does not respond following 5 seconds,
present the next discriminative stimulus
(e.g., “Point to the hawk”)
Continue procedures until all 4 target
pictures have been presented 3 times,
randomizing the cards each round
Provide the child access to their most
preferred edible item after every 2 trials
Class 1
Present all 4 target picture cards on a table
in front of the child
Present the vocal discriminative stimulus
based on Class 1 (e.g., “Point to all birds”)
Allow the child 5 seconds to provide a
response
If the child emits the correct response,
provide vocal praise
If the child emits an incorrect response or
does not respond following 5 seconds,
present the next discriminative stimulus
(e.g., “Point to all mammals”)
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6
7

1
2
3
4
5

6
7

Continue procedures until both Class 1
stimuli have been presented 3 times,
randomizing the cards each round
Provide the child access to their most
preferred edible item after every 2 trials
Class 2
Present all 4 target picture cards on a table
in front of the child
Present the vocal discriminative stimulus
based on Class 2 (e.g., “Point to all from
the desert”)
Allow the child 5 seconds to provide a
response
If the child emits the correct response,
provide vocal praise
If the child emits an incorrect response or
does not respond following 5 seconds,
present the next discriminative stimulus
(e.g., “Point to all from the tundra”)
Continue procedures until both Class 2
stimuli have been presented 3 times,
randomizing the cards each round
Provide the child access to their most
preferred edible item after every 2 trials
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Multiple-Listener Training Treatment Integrity
Client Initials: ______________
Materials Present:
Step #

1
2
3
4
5

6
7

1
2
3

4

Date: ___________

Baseline / Training

Protocol, Datasheet, Target Picture Cards,
Preferred Edible Item
Task
Target
0-Second Prompt Delay
Present all 4 target picture cards on a table
in front of the child
Present the vocal discriminative stimulus
to point to a target picture (e.g., “Point to
the owl”)
Immediately provide a gestural prompt of
the correct answer
Allow the child 5 seconds to provide the
correct response, continue prompting until
the child provides the correct response
Continue the same procedures until all 4
target discriminative stimuli have been
presented 3 times, randomizing the card
presentation each round
Provide the child access to their most
preferred edible item after every 2 trials
Continue 0-second prompt delay
procedures for 3 consecutive sessions
1-5 Second Prompt Delay
Present all 4 target picture cards on a table
in front of the child
Present the vocal discriminative stimulus
to point to a target picture (e.g., “Point to
the owl”)
Allow the child 1 second to provide a
response, provide correct answer using a
gestural prompt if the child does not
respond prior to the prompt
If the child provides the correct response
prior to being prompted, provide praise
and access to their most preferred edible
item
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5
6

7

8
9
10

1
2
3
4
5

6
7

1

If the child emits the correct response
following being prompted, provide vocal
praise
If the child emits the incorrect response or
does not provide a response, present the
discriminative stimulus and immediately
provide a gestural prompt for the correct
answer for the child to repeat
Continue procedures until all 4 target
discriminative stimuli have been
presented 3 times, randomizing the card
presentation each round
If the child answers less than 92% trials
correctly, continue with the same level of
prompt delay
If the child answers more than 92% trials
correctly independently or with prompts,
increase prompt delay by 1 second
If the child makes 3 consecutive errors
within a single session, decrease the
prompt delay to the previous level
Class 1
0-Second Prompt Delay
Present all 4 target picture cards on a table
in front of the child
Present the vocal discriminative stimulus
based on Class 1 (e.g., “Point to all birds”)
Immediately provide a gestural prompt of
the correct answer
Allow the child 5 seconds to provide the
correct response, continue prompting until
the child provides the correct response
Continue the same procedures until both
Class 1 discriminative stimuli have been
presented 3 times, randomizing the card
presentation each round
Provide the child access to their most
preferred edible item after every 2 trials
Continue 0-second prompt delay
procedures for 3 consecutive sessions
1-5 Second Prompt Delay
Present all 4 target picture cards on a table
in front of the child
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2
3

4

5
6

7

8
9
10

1
2
3
4

Present the vocal discriminative stimulus
based on Class 1 (e.g., “Point to all birds”)
Allow the child 1 second to provide a
response, provide correct answer using a
gestural prompt if the child does not
respond prior to the prompt
If the child provides the correct response
prior to being prompted, provide praise
and access to their most preferred edible
item
If the child emits the correct response
following being prompted, provide vocal
praise
If the child emits the incorrect response or
does not provide a response, present the
discriminative stimulus and immediately
provide a gestural prompt for the correct
answer for the child to repeat
Continue the same procedures until both
Class 1 discriminative stimuli have been
presented 3 times, randomizing the card
presentation each round
If the child answers less than 92% trials
correctly, continue with the same level of
prompt delay
If the child answers more than 92% trials
correctly independently or with prompts,
increase prompt delay by 1 second
If the child makes 3 consecutive errors
within a single session, decrease the
prompt delay to the previous level
Class 2
0-Second Prompt Delay
Present all 4 target picture cards on a table
in front of the child
Present the vocal discriminative stimulus
based on Class 2 (e.g., “Point to all from
the desert”)
Immediately provide a gestural prompt of
the correct answer
Allow the child 5 seconds to provide the
correct response, continue prompting until
the child provides the correct response
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5

6
7

1
2
3

4

5
6

7

8
9
10

Continue the same procedures until both
Class 2 discriminative stimuli have been
presented 3 times, randomizing the card
presentation each round
Provide the child access to their most
preferred edible item after every 2 trials
Continue 0-second prompt delay
procedures for 3 consecutive sessions
1-5 Second Prompt Delay
Present all 4 target picture cards on a table
in front of the child
Present the vocal discriminative stimulus
based on Class 2 (e.g., “Point to all from
the desert”)
Allow the child 1 second to provide a
response, provide correct answer using a
gestural prompt if the child does not
respond prior to the prompt
If the child provides the correct response
prior to being prompted, provide praise
and access to their most preferred edible
item
If the child emits the correct response
following being prompted, provide vocal
praise
If the child emits the incorrect response or
does not provide a response, present the
discriminative stimulus and immediately
provide a gestural prompt for the correct
answer for the child to repeat
Continue the same procedures until both
Class 2 discriminative stimuli have been
presented 3 times, randomizing the card
presentation each round
If the child answers less than 92% trials
correctly, continue with the same level of
prompt delay
If the child answers more than 92% trials
correctly independently or with prompts,
increase prompt delay by 1 second
If the child makes 3 consecutive errors
within a single session, decrease the
prompt delay to the previous level
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Mastery = 92% or more trials answered correctly independently across 2 consecutive
sessions.
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Intraverbal Categorization Baseline Treatment Integrity
Client Initials: ______________
Materials Present:
Step #
1
2
3
4
5

6
7

1
2
3
4
5

Date: ___________

Baseline / Training

Protocol, Datasheet, Target Picture Cards,
Preferred Edible Item
Task
Class 1
Pre-randomize the two Class 1
discriminative stimuli (e.g., “Tell me
some birds”)
Present the vocal discriminative stimulus
based on Class 1 (e.g., “Tell me some
birds”)
Allow the child 5 seconds to provide a
response
If the child emits the correct response,
provide vocal praise
If the child emits an incorrect response or
does not respond following 5 seconds,
present the next discriminative stimulus
(e.g., “Tell me some mammals”)
Continue procedures until both Class 1
stimuli have been presented 3 times,
randomizing the cards each round
Provide the child access to their most
preferred edible item after every 2 trials
Class 2
Pre-randomize the two Class 2
discriminative stimuli (e.g., “Tell me
some things from the desert”)
Present the vocal discriminative stimulus
based on Class 2 (e.g., “Tell me some
things from the desert”)
Allow the child 5 seconds to provide a
response
If the child emits the correct response,
provide vocal praise
If the child emits an incorrect response or
does not respond following 5 seconds,
present the next discriminative stimulus
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6
7

(e.g., “Tell me some things from the
tundra”)
Continue procedures until both Class 2
stimuli have been presented 3 times,
randomizing the cards each round
Provide the child access to their most
preferred edible item after every 2 trials
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Intraverbal Categorization Training Treatment Integrity
Client Initials: ______________
Materials Present:
Step #

1
2
3
4
5

6
7
8

1
2

Date: ___________

Baseline / Training

Protocol, Datasheet, Target Picture Cards,
Preferred Edible Item
Task
Class 1
0-Second Prompt Delay
Pre-randomize the two Class 1
discriminative stimuli (e.g., “Tell me
some birds”)
Present the vocal discriminative stimulus
based on Class 1 (e.g., “Tell me some
birds”)
Immediately provide a vocal prompt of
the correct answer
Allow the child 5 seconds to repeat the
correct response, continue prompting until
the child emits the correct response
If the child emits an incorrect response or
does not respond following 5 seconds,
present the next discriminative stimulus
(e.g., “Tell me some mammals”)
Continue procedures until both Class 1
stimuli have been presented 3 times,
randomizing the cards each round
Provide the child access to their most
preferred edible item after every 2 trials
Continue 0-second prompt delay
procedures for 3 consecutive sessions
1-5 Second Prompt Delay
Pre-randomize the two Class 1
discriminative stimuli (e.g., “Tell me
some birds”)
Present the vocal discriminative stimulus
based on Class 1 (e.g., “Tell me some
birds”)
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3
4

5
6

7
8
9
10

1
2
3
4
5

Allow the child 1 second to provide a
response, provide correct answer if the
child does not respond prior to the prompt
If the child emits the correct response
prior to being prompted, provide praise
and access to their most preferred edible
item
If the child emits the correct response
following being prompted, provide vocal
praise
If the child emits the incorrect response or
does not provide a response, present the
target picture and immediately prompt the
correct answer for the child to repeat
Continue procedures until both Class 1
stimuli have been presented 3 times,
randomizing the cards each round
If the child answers less than 92% trials
correctly, continue with the same level of
prompt delay
If the child answers more than 92% trials
correctly independently or with prompts,
increase prompt delay by 1 second
If the child makes 3 consecutive errors
within a single session, decrease the
prompt delay to the previous level
Class 2
0-Second Prompt Delay
Pre-randomize the two Class 2
discriminative stimuli (e.g., “Tell me
some things from the desert”)
Present the vocal discriminative stimulus
based on Class 2 (e.g., “Tell me some
things from the desert”)
Immediately provide a vocal prompt of
the correct answer
Allow the child 5 seconds to repeat the
correct response, continue prompting until
the child emits the correct response
If the child emits an incorrect response or
does not respond following 5 seconds,
present the next discriminative stimulus
(e.g., “Tell me some things from the
tundra”)
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6

Continue procedures until both Class 2
stimuli have been presented 3 times,
randomizing the cards each round
7
Provide the child access to their most
preferred edible item after every 2 trials
8
Continue 0-second prompt delay
procedures for 3 consecutive sessions
1-5 Second Prompt Delay
1
Pre-randomize the two Class 2
discriminative stimuli (e.g., “Tell me
some things from the desert”)
2
Present the vocal discriminative stimulus
based on Class 2 (e.g., “Tell me some
things from the desert”)
3
Allow the child 1 second to provide a
response, provide correct answer if the
child does not respond prior to the prompt
4
If the child emits the correct response
prior to being prompted, provide praise
and access to their most preferred edible
item
5
If the child emits the correct response
following being prompted, provide vocal
praise
6
If the child emits the incorrect response or
does not provide a response, present the
target picture and immediately prompt the
correct answer for the child to repeat
7
Continue procedures until both Class 2
stimuli have been presented 3 times,
randomizing the cards each round
8
If the child answers less than 92% trials
correctly, continue with the same level of
prompt delay
9
If the child answers more than 92% trials
correctly independently or with prompts,
increase prompt delay by 1 second
10
If the child makes 3 consecutive errors
within a single session, decrease the
prompt delay to the previous level
Mastery = 92% or more trials answered correctly independently across 2 consecutive
sessions.
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Listener Compound Discrimination Baseline Treatment Integrity
Client Initials: ______________
Materials Present:
Step #
1
2
3
4
5

6

7

Date: ___________

Baseline / Training

Protocol, Datasheet, Target Picture Cards,
Preferred Edible Item
Task
Target, Class 1, & Class 2
Place all 4 Target picture cards in random
order on a table in front of the child
Present the vocal discriminative stimulus
(e.g., “Point to the bird from the desert”)
Allow the child 5 seconds to provide a
response
If the child provides the correct response,
provide vocal praise
If the child provides an incorrect response
or does not respond following 5 seconds,
present the next discriminative stimulus
(e.g., “Point to the mammal from the
tundra”)
Continue procedures until each
discriminative stimulus has been
presented 3 times, randomizing the cards
each round
Provide the child access to their most
preferred edible item after every 2 trials
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Listener Compound Discrimination Training Treatment Integrity
Client Initials: ______________
Materials Present:
Step #

1
2
3
4
5

6

7

1
2
3

4

Date: ___________

Baseline / Training

Protocol, Datasheet, Target Picture Cards,
Preferred Edible Item
Task
Target, Class 1, & Class 2
0-Second Prompt Delay
Place all 4 Target picture cards in random
order on a table in front of the child
Present the vocal discriminative stimulus
(e.g., “Point to the bird from the desert”)
Immediately provide a gestural prompt of
the correct answer
Allow the child 5 seconds to repeat the
correct response, continue prompting until
the child emits the correct response
If the child provides an incorrect response
or does not respond following 5 seconds,
present the next discriminative stimulus
(e.g., “Point to the mammal from the
tundra”)
Continue procedures until each
discriminative stimulus has been
presented 3 times, randomizing the cards
each round
Provide the child access to their most
preferred edible item after every 2 trials
1-5 Second Prompt Delay
Place all 4 Target picture cards in random
order on a table in front of the child
Present the vocal discriminative stimulus
(e.g., “Point to the bird from the desert”)
Allow the child 1 second to provide a
response, provide correct answer using a
gestural prompt if the child does not
respond prior to the prompt
If the child emits the correct response
prior to being prompted, provide praise
184

Y

IOA: Yes / No

N

Check if occurred

and access to their most preferred edible
item
5
If the child emits the correct response
following being prompted, provide vocal
praise
6
If the child emits the incorrect response or
does not provide a response, present the
discriminative stimulus and immediately
prompt the correct answer for the child to
repeat
7
Continue procedures until each
discriminative stimulus has been
presented 3 times, randomizing the cards
each round
8
If the child answers less than 92% trials
correctly, continue with the same level of
prompt delay
9
If the child answers more than 92% trials
correctly independently or with prompts,
increase prompt delay by 1 second
10
If the child makes 3 consecutive errors
within a single session, decrease the
prompt delay to the previous level
Mastery = 92% or more trials answered correctly independently across 2 consecutive
sessions.
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